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MESTA 2000 FPM Continuous Cleaning and An- 
nealing Line for Steel Strip in Tin Plate Gauges 
with Pay-Off Reels, Mash Welder and Tension 
Reels in Operation at Weirton Steel Company, 
Division of National Steel Corporation. 


Designers and Builders of Complete Steel Plants 


MESTA MACHINE COMPANY 


PITTSBURGH, PENNSYLVANIA 






For Your A-c Mill Auxiliaries 


Save with Cutler-Hammer Unitrol 


When you need control for A-c mill auxiliaries such 
as pumps, fans, blowers, conveyors, etc., be sure to 
check thesavings you can make with Cutler-Hammer 
Three-Star Unitrol. This modern control equipment 
provides important economies from the moment it 
is delivered! 

Cutler-Hammer Unitrol often saves days, even 
weeks, in the time required for installing control. 
It saves the delay and the high cost of mounting and 
Its compact 





wiring numerous individual starters. 
design saves valuable space in the mill. Any one of 
these savings may pay the entire cost of Unitrol! 
In performance, nothing compares with Unitrol. 
Its extra-life vertical contacts stay clean and trouble- 
free, never require maintenance care or expense in 
all normal use. Its adjustable overload coils let 
motors work harder safely, avoid both motor dam- 
age and needless work interruptions. Full three- 
phase protection by three-coil overload relays is 
easily included whenever desired. 
Write or wire today for your copy of the Unitrol 
AES book, EL-174. No obligation. CUTLER-HAM MER 
Standardized Modular Construction Inc., 1269 St. Paul Avenue, Milwaukee 1, Wisconsin. 


All control units are 20” wide and in 
multiples of 14” in height. This permits 

easy interchange of various sizes and 
types of control units without rearrange- 

ment of the entire control assembly and 
avoids wasting space with dead panels - 
to adapt non-uniform control units. This > es >" 
standardized modular construction also 
insures good appearance at all times 
because horizontal lines match. 


CUTLER-HAMMER 


whe 


UNITROL 


Unitrol plug-in feature disconnects con- 
trol from power when unit is moved to 
test position, reconnects without mis- 
alignment when unit returns to operat- 
ing position. Centrol panel is always 
vertical. Plug-in design permits back- 
to-back assemblies without staggering 
control units. Units are removed by 
merely disconnecting load and control 
wiring at terminal boards. This wiring 
is cabled, marked and color coded. 


Unitrol provides either circuit breakers 
or fused disconnect switches of ad- 
vanced design. Both have three-posi- 
tion self-aligning operators arranged 
for padlocking with as many as three 
locks in the “‘off’’? position. Recessed 
pushbuttons and concealed door hinges 
are typical features that add to safety 
and fine appearance. 


The name UNITROL is a 
Cutler-Hammer trade mark 


Components front of panel mounted 
without stacking. No crowding, no 
power connections near panel fasten- 
ers. Many Three-Star Control exclu- 
sives. Superlife vertical contacts never 
require maintenance expense in all nor- 
mal control uses. Adjustable overload 
relay coils let motors work harder with 
safety. Full Three-Phase Protection 
with 3-Coil overload relays on standard 
size starter panels. 


Editorial 





IRON AND STEEL ENGINEER; published monthly by Association of [ron and Steel Engineers at 29th and Northampton Sts., Easton, Pa. 
and advertising offices, 1010 Empire Bldg., Pittsburgh 22, Pa. Entered as second class matter at Easton, Pa. 








HEET 

Bending Machines 

Continuous Strip Picklers 

Levellers (2 and 4 High) 

Rectifier Levellers 

Heavy Plate I evellers 

Oiling Machines 

Shears—Down and Upcut 

Coil Boxes 

Reels (Pay-Off and Tension) 

Upcoilers 

Processors 

Pilers 

Side Trimmers and Slitters 

Scrap Ballers 

Stretcher Levellers 

Scrubbing and Dry ing Machines 

Uncoiling I evellers 

Rewinding Reels 

Down Coilers 

Coil Breakers 

Cut-to-Length I ines 

Side Trimming Lines 

Slitting Lines 

Scrubbing and Drying Lines 

Straightaway and Right Angle 
Tinning Units 

Continuous Electrolytic Tinning Lines 

Automatic Plate Classifying Machines 

Wet and Dry Cleaning Machines 

Continuous Strip Galvanizing Lines 


Sheet Galvanizing Lines 








processing metal 


Continuous Strip Long Terne Lines 
Sheet Long Terne Lines 

PIPE and TUBE 
Seamless Tube Mills 
Piercing Mills 
Plug Mills 
Reelers 
Sizing Mills 
Reducing Mills 
Tube Expander 
Billet Peeler 
Continuous Tube Rolling Mills 
Continuous Butt Weld Pipe Mills 
Blooming Mills 
Bar and Billet Mills 
Straightening Machines 
Skelp Mills 
Uncoiler-Levellet 
Beveling and En¢ Facing Machine 
Uncoiling Levellers 
Rotary Straightening Machines 
Shape Straighter ing Machines 
Cutting-Off Machines 
Tube Mill Tables 


Continuous Pipe Galvanizing Equip- 


Cooling Beds 

Tube Cold Rolling Mill 
ROLLS 

Plain Chill Rolls 

Asex Grain Rolls 

Alanite Special Rolls 

Magaloy (Noc ular Iron) Rolls 

Molybdenum Rolls 


COLD DRAWING 
Piercing Mills 
Straightening Machines 
Wire Drawing Machines 
Rotary Straightening Machines 
Drawbenches 
Multi-Strand Cold Tube Rolling Mill 
Cracker Shears 
Push Pointers 
Pointers—Bars and Tubes 
Wire Pointers 
RUBBER and CHEMICAL 

Strainers 
Tilting Head Presses 
Compression Molding Presses 
Autoclave Doors 
Banbury Mixer Rebuilding 
Tire Cord Processing Equipment 
Presses 
Plastisol Casting Machines 
Cubers 
Plastic Pipe Equipment 
Extruders and Allied Equipment 
Wire and Cable Insulating Lines 
Mills—Automatic and Continuous 
Rotational Casting Equipment 

OTHERS 
Merchant Mills 
Rod Mills 
Mill Tables 
Straightening Presses—Mechanical 


and Hydraulic 











Branch Stores and Distributors in All Principal Cities 
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in a steel housing 


LINK-BELT “Mill Bearings” compensate for 
shaft deflections in extra-severe applications 


With cast steel housings plus se/f-alignment, Link-Belt 
“Mill Bearings” are a perfect match for the grind and 
grime of heavy loads in steel mills, mines, foundries and 
similar grueling service. They instantly adjust to shaft mis- 
alignment . . . accommodate minor inaccuracies of welded 
and concrete support structures . . . end need for extra- 
heavy shafting to avoid deflections which ruin ordinary 
bearings. 

Link-Belt “Mill Bearings” are part of industry’s most 
complete line of self-aligning ball and roller bearing blocks. 
You can get full information from any of 40 Link-Belt 
offices or your authorized stock-carrying distributor. 


LINK:@}BELT 


MANUFACTURERS OF SELF-ALIGNING BALL AND ROLLER BEARINGS 





“MILL BEARINGS” have super-rugged 
cast steel housings. Caps are anchored 
by extra-large dowels and four heat- 
treated thru-bolts with serrated steel 
nuts. ‘“‘Mill-Bearings” are effectively 
sealed, self-contained, factory adjusted 
—need no shims or alignment rings 
at installation. 








Spherical bearing is free to align in any 
direction, assuring full load capacity regard- 
less of shaft deflection. 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying Factory 
Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scarboro 


(Toronto 13); South Africa, Springs. Representatives Throughout the World. 14,906 
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“Everything’s accessible...it's easy to work with” 
says Thompson Wire of its new one way cold mill 


Lhe operating men at Thompson Wire’s Sparrows 
Point plant especially appreciate the accessibility of 
controls on their Bliss one way cold mill. ‘That's 
easy to understand when you realize that they use 
the mill to convert a wide variety of material rang- 
ing from ordinary carbon steels to “aircraft quality” 
and special saw blade steels. 

Ihe gages they roll range from .015” to .125”, the 
widths from 14” to 20”. The speed of the mill varies, 


ol course, with the steels ben rolled, but its top 


Oo 
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average running speed is about 1000 fpm. Bliss sup- 


BLISS 


SINCE 1857 


plied the mill with complete entry and delivery 
equipment — entry coil ramp, mandrel-type payoff 
reel, coil hoist and positioner, combination pinch 
roll and flattener, tension reel coil buggy and belt 
wrapper. 

Because, among other reasons, the average num- 
ber of passes were low in ‘Thompson’s case, the one 
way mill proved a more economical choice than a 
reversing mill. In other cases, the opposite has been 
true. For examples of both, and of other Bliss equip- 


ment, write for our new 84-page brochure. 


Bliss is more than a name...it’s a guarantee 


E.W. BLISS COMPANY, Rolling Mill Division, Salem, Ohio 


Subsidiary: The Matteson Equipment Company, Inc., Poland, Ohio 











Photo courtesy Wheeling Steel Corporation 








TIN PLATE and CLARK CONTROL 


Continuous electrolytic tinning lines require just 
about the most complicated electrical control 
systems to be found in industry. Line speeds and 
tension must be precisely regulated and coordi- 
nated with the processing operations at every 
point from entry to exit ends, to produce the 
high uniform quality demanded by the canning 
industry—No. 1 consumer of tin plate. Lines must 


The Clark Controller Company, for years a major 
supplier of essential control for all types of 
processing lines, is the leader in supplying the 
elaborate and complicated controls for Ferrostan* 
and Ferrostan-type tinning lines. Today over 80% 
of all such lines are Clark controlled. 

*Trade Mark — U. S. Steel Corp. 

afi 


operate continuously and at high speeds. 


a CLARK © CONTROLLER Gmpeny 


Cleveland 10, Ohio 


MAIN OFFICE AND PLANT, TORONTO 


Everything Under Control 1146 East 152nd Street 


IN CANAD CANADIAN CONTROLLERS, L ITED 





Top strength and 
minimum shrinkage 
at high temperature! 





Superex is easily combined with other insulations such as Johns- Manville 
Thermobestos®, J-M 85% Magnesia or J-M Insulating Fire Brick. 


After a quarter century... 
there’s still no substitute for J-M Superex insulation 
for service to 1900F! 


In many ways, Superex® is the finest 
block insulation yet developed for high 
temperature furnace applications! 

Made of diatomaceous silica and as- 
bestos, Superex offers exceptional heat 
resistance—excellent insulating value. 
And at high temperature its stability is 
unsurpassed: it combines low shrinkage 
with excellent thermal effectiveness... 
easily withstands the physical abuse en- 
countered in normal service. 


Superex also speeds and simplifies instal- 
lation. Hasy-to-handle—Superex weighs 
only 2 lbs. per sq. ft. per inch thickness. 
Strong—it compresses only % inch under 
6 tons’ pressure per square ft. Superex is 
available in a wide variety of shapes and 
sizes .. . is easily cut with an ordinary 
knife or saw. 

For further information write to 
Johns-Manville, Box 14, New York 16, 
N. Y. In Canada, Port Credit, Ontario. 


For medium temperature applications, specify J-M Superex M blocks...tor temperatures to 1600F. 


“ MATERIALS °* 


97% Johns-Manville INSULATIONS 


APPLICATION 


ENGINEERING ° 





Saves waste. Superex comes in 7 
standard thicknesses from 1” to 
4’’, Other sizes available on order. 


FOR LASTING 
THERMAL EFFICIENCY 
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the shadow of things to come! 


THE LEE WILSON OPENED COIL ANNEALER ... a high-volume continuous coil 
annealing furnace that has all the advantages of continuous strand annealing 
with none of the disadvantages. It requires far less area and installation costs. It 
is easier to maintain. It anneals with a uniform thoroughness unmatched by any 
other method. Jt exposes 400 times more area to heating than conventional 
coil furnaces and delivers greater tonnages than modern day continuous fur- 


20005 WEST LAKE ROAD @ CLEVELAND 16, OHIO 


: ae Dibacw ‘senunn 


SINGLE-STACK RADIANT TUBE ANNEALING FURNACES 


MAKE THE BEST METALS BETTER 


ORIGINATORS AND LEADING PRODUCERS OF SINGLE-STACK RADIANT TUBE FURNACES 


naces. Its operating costs per ton are much less. 


The Lee Wilson Opened Coil Annealer is the 
result of 25 years of annealing furnace devel- 
opment in which Wilson engineers have played 
leading roles. It is a thoroughly tested system 
about which we’re sure progressive an- 
nealing engineers will want to know more. To 
do so, contact a Lee Wilson sales engineer soon. 























Pin-type retainer construction of 
Torrington Four-Row Tapered 
Roller Bearing provides maxi- 


mum capacity in minimum cross 


TAPERED ROLLER SPHERICAL ROLLER 





















For Maximum Capacity and 
Life Expectancy 
Torrington Roll Neck Bearings 


In design, selection of materials and precision construction, Torrington 
spares no detail to insure maximum bearing capacity and life expectancy 
in roll neck bearings. 

For example, where rolling mill window openings and roll diameters 
limit roll and bearing dimensions, Torrington design provides for mini- 
mum bearing cross section and maximum roll neck diameters. Rollers 
are longer and pin-guided to allow closer spacing and greater area of 
contact surface, providing a much greater load capaciiy. 

Care in such details, and in proper selection of the right bearing for 
your application, pays off in tonnage rolled. For most satisfactory per- 
formance, make Torrington Bearings your selection. The Torrington 
Company, South Bend 21, Ind.—and Torrington, Conn. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


CYLINDRICAL ROLLER + NEEDLE + BALL ¢ NEEDLE ROLLERS + THRUST 
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PREPARE 
YOUR MEN 
FOR 
INDUSTRY 


195 ae & CHANGES 


EXPOSITION 
AND 1958 IRON & STEEL 


ms 46CONVENTION 


CLEVELAND AUDITORIUM 
SEPT. 23-26 


COVER BOTH IN ONE TRIP! 






Learn how to do it 
better now... 






A vast new era of technological progress in 
steelmaking will be revealed by more than 
200 companies in exhibits and demonstra- 
tions in the 1958 Iron & Steel Exposition. 
Steel plant engineers and supervisory per- 
sonnel will find new ideas and “know-how” 
to keep pace with latest scientific develop- 
~ ments in the four full days of technical ses- 
Safe, sure, economical serv- ; asia : , 

ice from your plant to the sions and exhibits .. . all in one trip! 

show and return. Buses 


available for large or small 


groups. Ask for details. NO ADMISSION FEE ° NO REGISTRATION CHARGE 











Charter Bus Service 
Protects Your Men 





ASSOCIATION OF IRON AND STEEL ENGINEERS /A 


tome fa 
1010 Empire Building Pittsburgh 22, Pa. 4-4—")=—) 
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A] Cleveland Cranes 
wae FOR 
STEEL MILL SERVICE 


CURVELAND ; CRANES 5031 EAST 289th ST. 


WICKLIFFE, OHIO 
Mopern Att-Wetpeo Steer Mitt Cranes 
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A Steel plant machinery makers have not felt the 
recession to the extent that other machinery makers 
have, but their orders have declined and back-logs 
are decreasing. The Value Line Investment Survey, 
however, points out that there is a built-in stabilizer in 
the machinery industry. Spending must be held at 
the present level merely to replenish the capital 
investment that is being consumed. When the econ- 
omy resumes its upward trend, a much higher rate of 
capital spending will be needed. 

The Survey, which now predicts U. S. steel pro- 
duction in 1958 at 85,000,000 tons, also points out 
that the growth of the Canadian steel industry has 
outpaced that of the U. S. for many years. Between 
1939 and 1956, Canada’s steel capacity was enlarged 
150 per cent. Since the end of World War II the indus- 
try has been virtually transformed, with modern, 
efficient equipment replacing old machinery. 


A Much of the growth of the Canadian industry is 
explained by an address by D. S. Holbrook, president 
of Algoma Steel Corp., Ltd., before the American 
Iron and Steel Institute. Mr. Holbrook pointed out 
that since 1949 the Canadian government has used a 
depreciation system whereby heavy machinery and 
equipment are depreciated at a rate of 20 per cent 
write-oif of the reducing balance. This makes possible 
the recovery, for tax purposes, of more than two- 
thirds of the cost of the facilities in five years. Also, 
a full year’s depreciation allowance is granted on 
acquisitions made at any time during the year. 

The climate created by this depreciation is indeed 
conducive to modernization. Washington might take 
a lesson from Canada. 


A Jones & Laughlin Steel Corp. is now turning out 
8l-ton heats from its oxygen-blown converters at 
Aliquippa. This is said to be a record. 


A Explaining the recent merger of Armco Steel 
Corp. and National Supply Co., R. L. Gray, president 
of Armco, spoke of the possibility of adding 1,000,000 
tons of annual steel capacity at the Houston plant of 
Sheffield division and the installation of a pipe mill 
there. He also mentioned that Armco was considering 
the addition of coke ovens and a blast furnace at its 
Butler plant. 


A The National Parking Association recently re- 
ported that, in the last ten years, bigger cars have cut 
parking lot capacities by 15 per cent and the capaci- 
ties of older garages by as much as 40 per cent. The 
average of the eight biggest-selling U. S.-made cars 
has grown 18.2 in. in length and 6.8 in. in width over 
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the past 20 years. The situation has led many public 
officials to advocate a vehicle tax based on car 
length. 

Instead of two cars in every garage, what we need 
these days is two garages for every car. 


A Incidentally, Sumner Slichter, Harvard professor 
of economy, testified to a U. S. Senate committee that 
‘“‘an important factor in the recession is the weird col- 
lection of headlights, fins, tails, wings, etc., that is 
called an automobile in ‘58.” 


A According to the American Iron and Steel Insti- 
tute, the average wage rate in the industry has 
reached a new peak at slightly over $3.09, plus more 
than 30 cents for pensions, social security, insurance 
and unemployment benefits. This is about 26 cents 
higher than a year ago. 

It's a funny kind of a recession. 


A An observant youngster described Father's Day as 
‘just like Mother's Day, only you don’t spend so 
much.” 


A United States Steel Corp. is entering the alumi- 
num-coated sheet steel market. The product will be 
made on a modified 48-in. light gage continuous hot- 
dip galvanizing line at Irvin Works. 


A In the school year 1956-57, U. S. colleges and 
universities granted 31,211 bachelor degrees, 5233 
master degrees and 596 doctorate in engineering. 


A Dave Garroway, on his TV program says: ‘The 
highest literary award in our country carries with it 
the sum of $1000, at a time when television quiz show 
champions go home with a hundred-fold more. This, I 
believe, is a matter of national shame.” 


A Results of a survey made by the American Manage- 
ment Association, with 688 companies answering, 
show that 54.3 per cent of the companies plan to 
spend as much or more for capital expansion in 1958 
as they did in 1957; 80.5 per cent will spend as much 
or more for advertising and promotion; 93.4 per cent 
will spend as much or more for research and develop- 
ment; and 95.8 per cent will spend as much or more 
for direct sales effort. 


A Union dues of American workers have been esti- 
mated to average $2.81 per month and to total 
$700,000,000 per year. 


A University of Pittsburgh has established a new 
graduate course in air pollution. It will emphasize 
methods of appraisal and engineering control of air 
pollution. 


A The recent Economic Mobilization Conferences 
staged by the American Management Association 
brought out top brass of American industry, used 
Vice-President Nixon as a panel moderator and Presi- 
dent Eisenhower as after-dinner speaker. 

Among anti-recession steps mentioned by the in- 
dustry men were stepped-up research, development, 
promotion and sales. Capital expenditures to modern- 
ize plants and reduce costs were deemed important. 
New, useful products at attractive prices are neces- 
sary. Tax reform, a monetary policy to encourage 
investment and construction, and a national labor 
policy that recognizes the realities of monopoly union 
power were also recommended. 
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- Give You Safe, Uninterrupted 
Sewice aud Cut TWlacutenauce Costs! 


M@ There’s an APPLETON REELITE built to fit your requirements. The 

ALL NEW RL Series is designed for easy installation, quick, safe 

servicing and years of trouble-free operation! Your choice of weather-proof 
or explosion-proof designs. Multiple conductor units available. Newly 
designed spring motors with finest spring steel for longer life. A safety 
spring cartridge is self-contained and quickly replaceable for 

fast servicing when needed. 

In addition, with APPLETON you find floating tension brushes for uniform 
pressure and arc-less contact on newly designed collection rings. Your 
choice of a wide range of accessories for custom installation, too, from stock! 


*Only APPLETON Manufactures REELITES! 
Write for Bulletin 504 














APPLETON ELECTRIC COMPANY 


1701 Wellington Avenue * Chicago 13, Illinois 











Explosion-Proot 


Fixtures “ex a , 
, iat 14 
7 me Ie 

4 “ST” Series Connectors 


| 
Malleable tron 
Unilets & Covers 











Also 


Manufacturers of: 





industrial Lighting 
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Mark of 
Quality 


RADIO CORPORATION 
of AMERICA 
Camden, N.J. 


In Canada: RCA VICTOR Company Limited, Montreal 





Furnace Operator 
THE END FROM THE BEGINNING” 
with RCA Industrial Television! 


To permit the operator to see around a long 
furnace line in an alloy plate building at a 
prominent steel plant, RCA Industrial TV 
is used. One-man control of the line from 
beginning to end is thus possible. Six Tele- 
vision Cameras are connected to TV moni- 
tors in the control room. A _ switching 
arrangement enables the operator to 
“switch-in” for observation of the blind 
areas, some of which are more than 600 feet 
away. He sees everything that’s happening 


LINE AT A LARGE EASTERN STEEL PLANT 





and knows when it’s safe to move a plate 
from the quench press. 


Other uses for industrial television include 
remote observation of rolling mills and 
shears; heat treatment, open hearth and 
blast furnaces; smoke stacks, fuel burners. 
Wherever control of vital instruments, proc- 
esses, or materials is required, RCA In- 
dustrial TV can be counted on for reliable, 
accurate performance... designed and pro- 
duced by the world leader in electronics. 


1n RCA representative will gladly help you determine how RCA Closed 


Television can best serve you. 


Tmk(s) ® 


en 


Iron and Steel Engineer, June, 1958 


Mail coupon below for free literature. 


Radio Corporation of America 
Broadcast and Television Equipment 
Dept. G-188, Building 15-1, Camden, N.J. 


Please send me latest literature on the use of RCA Industrial TV 
(Closed Television). 


_ Have representative call. 
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ALLIS-CHALMERS 


CONTROL... 





nib le 


from furnace to 



















Here’s positive tension control 
for your annealing line 











For the annealing line, control by Allis- 
Chalmers features power-type magnetic amplifier 
regulators assuring accurate speed control and 
the most modern tension regulation. Engineered 
to work with this control are Allis-Chalmers 
motors and generators. 


Allis-Chalmers builds control for every steel-making operation . . . right through the 
main mill to finishing. This overall system responsibility means just the right con- 
trol for each job. 

Here’s why: Allis-Chalmers engineers first developed heavy duty control for main 
mill drives. Then, using the same quality components, they designed customized 
control for processing lines. The result — a complete line of control built to work 
throughout your mill with ultimate accuracy and dependability. 

That’s why Allis-Chalmers control is gaining more and more acceptance in the 
mills. Contact your A-C representative or write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin. 


ALLIS - CHALMERS 













A-5449 
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UNITED. 


NEW Sti Proccwing. 
SCALEBREAKER 


‘WORKS SURFACE WHERE THE SCALE 1S’’ 


Patented 


1. The only SCALEBREAKER in which the degree of scale- 
breaking can be varied. 


2. Assures faster, cleaner, less costly pickling and better 
finished product. 


3. Easily installed in existing pickling lines. 


Write today for complete engineering data. 
UNITED 
ENGINEERING AND FOUNDRY COMPANY 


PITTSBURGH, PENNSYLVANIA 


Plants at: Pittsburgh * Vandergrift * Youngstown * Canton * Wilmington 





Subsidiaries: Adamson United Company, Akron, Ohio Designers and Builders of Ferrous and Nonferrous Rolling 
Mills, Mill Rolls, Auxiliary Mill and Processing Equipment, 
Presses and other heavy machinery. Manufacturers of Iron, 
Nodular Iron and Steel Castings and Weldments. 


Stedman Foundry and Machine Company, Inc., 
Aurora, Indiana 
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Designed and Built by 


YOUNGSTOWN WELDING & ENGINEERING CO. 
For U. S. STEEL’S FAIRLESS WORKS 


Three 15-Ton WELDCO MECHANICAL TUBE PICKLERS, like 
the one shown above, assure fast, efficient, low-cost pickling 
at the new Fairless Works. If you want uniform pickling, better 
finish, and big savings in manpower and maintenance, inves- 
tigate WELDCO’s complete line of Mechanical Picklers—for 
Bars, Tubing, Coils and Sheets. 


Other WELDCO Pickling Products include: 


Hooks, Crates, Baskets, Racks, Chain, Steam Jets, and 
Accessories. 


>» THE YOUNGSTOWN WELDING 
 & ENGINEERING COMPANY 
3762 OAKWOOD AVE. YOUNGSTOWN 9, OHIO 
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DEFEAT THE HEAT 


proof that motor generators are your best 
investment in power conversion equipment 

















Co. beats the heat with four 72,000 ampere, 20 volt 


Chandeysson M.G. Sets. Each is driven by a 2,500 HP, 300 RPM synchronous motor. 


——” 


Generators are built to take the heat, 


heavy punishment under severest operating conditions 


Throughout the plating industry, companies rely on 
Chandeysson Motor Generators as their most depend- 
able form of low-voltage power...because Chandeysson 
M. G. sets are built to take it! Hot summer tempera- 
tures and overloads are no problem... operate con- 
tinuously in temperatures of 105° F to 120°F in the 
shade...can carry 115% current and 110% voltage 
simultaneously, continuously. For short times, these 
M. G. sets will carry up to 150% load... without 
damage. 

These are just a few examples of Chandeysson per- 
formance engineering. Behind every generator are 
decades of engineering and manufacturing know-how 
...consistent employment of only the finest, most 
durable materials ...and user testimony to highest 
standards of performance and life-long service. For 
extra capacity to meet emergencies at the lowest 


CHANDEYSSON ELECTRIC COMPANY 
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possible cost... whatever your needs are in power 
conversion equipment... insist on Chandeysson low- 
voltage generators. 


GET ALL THE FACTS on how you can gain 
lifetime power dividends with a Chandeysson Motor 
Generator set. Mail this coupon... Now! 


SH 


CHANDEYSSON ELECTRIC COMPANY 
4076 Bingham Avenue, St. Louis 16, Mo. 


Please send new booklet D-103 


ge RRR ee RID SEE Pei. Rei oF Ste 8 Title 
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PN soins cicescee ces esd chiens tensin es casas samo Olapabemen 
IY cisssccstoivtoe teeta strane Zone........ DOG 5 civcsstniiunss 


@ 4076 Bingham Aveave °* St. Lovis 16, Missouri 
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Centrifugally cast Thermalloy* in metal molds, for better balance, 
greater soundness, longer life ...by Electro-Alloys 


Rolls up to 30 inches in diameter—the largest of 
their type for continuous strip annealing. 

You know they’re sound and made to last longer; 
because they're centrifugally cast of Thermalloy un- 
der rigid Electro-Alloys control. You save money 
because the concentricity of the tube makes machin- 


ing for balance unnecessary. 


And, because they are centrifugally cast, you can 
be sure of uniform wall thickness with uniform metal 
density ...in perfect balance for smooth running at 
high speeds. 

Write Electro-Allovs Division, 9066 Taylor Street, 
Elyria, Ohio, for quotes or additional information 


about continuous strip annealing rolls or furnace rolls. 
*Reg. U. S. Pat. Off. 


ELECTRO-ALLOYS DIVISION « Elyria, Ohio 
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PROCESS FOR REDUCING THE 
METALLOID CONTENT OF IRON 


AU. 8S. 2,819,160, issued Jan. 7, 
1958 to Leonard C. Bannister, 
William J. B. Chater, and James 
A. Charles, assigned to The British 
Oxygen Co. Ltd., describes a proec- 
ess for removing metalloids such 
as sulphur, phosphorus, manganese 
and silicon from molten iron as a 
step in the formation of steel. 

As shown in Figure 1, the proc- 
ess consists of passing the molten 
iron downwardly through a packed 
tower, preheated to a temperature 
such that the molten metal does 
not freeze during its passage through 
the tower, in countercurrent flow 
to a stream of oxygen so that an 
oxidizing zone is produced at the 
bottom of the tower and a reducing 
zone at the top of the tower. The 
packing material may be a material 
Which will assist in the metalloid 
removal, for example, limestone or 
lime, or a mixture of limestone or 
lime and coke or lime-coated coke. 
Alternatively, it may 


Figure 1 y: 
> 4 —_= 
< 2 


consist of 
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By MELVIN NORD, Patent Attorney, Detroit, Mich. 


Copies of patents may be obtained from the 


Commissioner of Patents, Washington 25, D.C.., 


al 25 cenls ..... patents reviewed cover 


vertod January 7, 1958 through February 4, 1958 
: q ; 


inert refractory material. If de- 
sired, one or more fluxing agents 
may be included in the packing 
materials. Examples, of such fluxing 
materials are soda ash, iron ore, 
millscale, iron oxide and fluorspar, 
and mixtures of these. In addition, 
the packing material may also 
include slag, which may be slag 
tapped from the tower itself or 
produced in a separate steelmaking 
made specially to the 
required composition. 

As the reactions of oxidation of 
carbon and that of slag formation 
proceed, the character of the gaseous 
mixture changes from that of being 
oxidizing to that of reducing. As a 
result, the upper zone of the fur- 
nace below the liquid iron feed is 
maintained predominantly in the 
reducing condition. Such a distri- 
bution of the two zones, the oxidiz- 
ing zone at the bottom of the fur- 
nace, followed up by the reducing 
zone, can be produced by careful 
control of the rate and composition 
of the bottom gas stream on one 
hand, and the rate of charging of 
molten iron, forming 
substances, and fluxing agents on 
the other. 

The tower 1 is made of insulating 
brick and is provided with a lining 
2 of a refractory material, such as 
dolomite, silica, chromite, magne- 
site, alumina or sillimanite. Tu- 
yeres 3 for the introduction of the 
oxygen or oxygen-containing gas 
are provided at three levels up the 
tower and, if desired, may be pro- 
vided with appropriate cooling 
means. At the bottom of the tower 
renewable hearth 4 


process or 


coke, slag 


is located a 


sloping to an exit 5 for the treated 
metal and slag. The tower | is filled 
with a bed 6 of packing material. 


METHOD OF RECLAIMING 
SCRAP STEEL 


AU. 8S. 2,819,159, issued Jan. 7, 
1958 to Robert E. Treybal, William 
H. Kapfer, and Laimonis Bajars, 
assigned to Serap Conservation 
Committee of the Steel Industry, 
describes a method of removing tin 
from ferrous sheets which are to be 
reclaimed as scrap. 

The tin-coated ferrous material 
to be treated is placed in an open- 
hearth type furnace and heated to 
its melting point. The furnace in 
which the detinning is done must 
not be lined with a material such as 
caleium oxide, which would pref- 
erentially remove the sulphur, and 
prevent the formulation of tin 
sulphide. The steel scrap may con- 
tain such foreign matter as food- 
stuffs, paper, glue, enamel, ete., 
which are completely destroyed 
by the high temperature of the mol- 
ten mass. To the molten ferrous 
material is added a sulphide of iron 
in an amount 50 to 200 per cent 
or more in excess of the quantity 
required to convert the tin present 
in the molten mass to tin sulphide. 
A gas which is not_ particularly 
reactive with the steel, such as air, 
nitrogen, ete., is then blown through 
or passed over the molten mixture 
to increase the rate of volatilization 
of the tin sulphide which has been 
formed. It is not necessary that 
such gas be under pressure. Adding 
a small amount of lime to the mol- 
ten mass causes it to form a readily 
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residual 
sulphur remaining therein. The re- 
sultant molten mass is essentially 


slag with any 


remoy able 


pure steel containing from 0.1 to 
0.05 per cent, and even as low as 
0.01 per cent, of tin by weight and 
which may be added directly into a 
pro- 
steel. It has been 


steelmaking process for the 
duction of new 
noted that carbon must be present 
in the steel scrap if detinning is to 
Detinning in 
carbon 


occur hy this process. 
the complete absence of 
does not produce satisfactory re- 


sults. 


METHOD OF PRODUCING RIMMED 
AND CAPPED STEEL 


A U.S. 2,819,503, issued Jan. 14, 
1958 to Vincent C. Boucek, as- 
signed to United States Steel Corp., 
provides an improved method of 
treating rimming steel in the ingot 
mold so as to control more ac- 
curately the case thickness and to 
reduce the degree of center segre- 
gation in the top, thereby reduc- 
ing the proportion of the ingot which 
must be diverted to common prod- 
ucts 

\ heat of rimming steel is par- 
tially deoxidized in the ladle by 
the addition of 
ferro-titanium, silico-manganese, or 
The molten metal is 
teemed 


ferromanganese, 


aluminum. 
then 
usual with the addition of known 
rimming agents and additional de- 
Rimming is allowed to 


into ingot molds as 


oxidizers, 
proceed unrestrained for a_ pre- 
determined period only, e.g., 1 to 
2 minutes. This causes the formation 
of a case of solid metal of controlled 
thickness surrounding the still mol- 
ten upper central portion or core. 
A quantity of deoxidizer is then 
added, in an amount sufficient to 
rimming and cause gradual 
with- 


arrest 
but incomplete deoxidation 
out causing a crust to form on top 
of the metal or preventing further 
rise of the metal in the top of the 
mold. By such addition, the strong 
rimming action is reduced to a slow 
gentle movement on the surface of 
the metal. 

When the 
sufficiently, the 
from the mold, the mold is stripped 
from the ingot and the ingot is 
subjected to soaking and working 
in the usual manner. 

The chief advantage is the fact 
that a large portion of oxygen in 


ingot has solidified 


cap is removed 


solution in the liquid core of the 


22 


















































27 26 COLL IPP EPA 
<a] 2/ 22 
Ne, 
\ IS \ Ie 
\ %y - wo 
S ‘ + oS =v, 
* ‘ x Se areca. 
‘\ 4 C444 
» ee ew 
.* 











} oF 
+ 
24 


Figure 3 


ingot is fixed as a solid oxide most 
of which is fluxed off into the scum 
at the top of the ingot during the 
final gradual deoxidation. Compara- 
tively few blowholes remain under 
the skin of the ingot, and the ingots 
can therefore be heated faster with 
the danger of burning the steel 
greatly reduced. Further, since there 
is much less gas pressure under the 
skin, it is not ruptured in rolling, 
even though the skin may be very 
thin, and the billet surface obtained 
is much more nearly free of seams 
and slivers. 


IMPROVED OPEN HEARTH 
FURNACE FOR MAKING STEEL 


A U.S. 2,820,706, issued Jan. 21, 
1958 to Bernard M. 
signed to United States Steel Corp., 
describes an improved open hearth 
type furnace and method of making 
steel. The objects of the invention 
are to permit elimination of sulphur 
reduce the 


Larsen, as- 


and nitrogen, and to 
fuel consumption and time required 
for each heat. 

As shown in Figures 2 and 3, 
the open hearth is fired from only 
one end and is nonreversing. It 
includes a main melting chamber 
10 and a slag collecting chamber 
12 separated by a bank 13 and a 
knuckle 14 in the floor and roof 
respectively. Burners 15 and oxygen 
inlet pipes 16 communicate with 
ports in the end of the chamber 10 
opposite the bank 13. One side of 
this chamber contains charging 
doors 17, and the opposite side 






































has a tap-hole or spout 18. This 
chamber also has auxiliary oxygen 
ports 19 situated at the corners, in 
the charging other 
convenient locations. Preferably all 
the oxygen ports are spaced closely 
above the bath level of the chamber 
and the inlet pipes are directed 
toward the bath at a low angle of 
incidence. The slag collecting cham- 
ber 12 has a slag tap-hole or spout 
20 and a door 21 for fettling the 
slag pocket. The wall above the 
bank 13 has a door 22 for obser- 
vation and repair of the bank. The 
end of the chamber 12 communi- 
cates through a port 23 with a 
downcomer 24, which leads to a 
waste heat boiler 25. The furnace 
is tiltable to pour molten metal and 
slag from the chambers 10 and 12. 
A sampling means and oxygen re- 
corder 27 of conventional 
struction are connected to the port 
23 to furnish an indication of the 
free oxygen content of gases leaving 
the chamber 12. The furnace bottom 
is surfaced with usual basic bottom 
materials 28, such as magnesite or 
double burned dolomite, and_ its 
slopes lie at normal angles of repose 
for these materials. The height of 
the bank 13 and the slopes of the 
roof of the chamber 12 and knuckle 
14 minimize direct radiation from 
the chamber 10 from reaching the 
downcomer 24 and the boiler 25. 

The open hearth furnace re- 
ceives a charge similar to a con- 
ventional open hearth charge, ex- 
cept that no ore or scale is included. 
The ultimate charge 


doors or. at 


con- 


consists of 
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From the World's Largest Copper-Melting Electric Furnace 


TOP QUALITY CASTINGS... ROCK BOTTOM COSTS 


Whiting Hydro-Arc Electric Furnace at the Perth tenance costs . . . and Hydro-Arc costs less in- 
Amboy, N. J. plant of American Smelting and stalled than other equipment of equal capacity. 
Refining Company pours a ton of copper every For prime melting or duplexing get the facts on 
two minutes—24 hours a day, 7 days a week. Op- Hydro-Arc. 


erating costs are competitive, even in this area of 


high-priced electric power SEND FOR NEW 8-PAGE BULLETIN EF~-100 


telling all about the electrode arm 





Hydro-Arc offers you the precise temperature and clamp which floats on a cush- 
control that assures a top quality product—be it ion of air and which is clamped by 
copper, iron, steel, or any other metal or material. a cushion of air. Booklet is fully 
You will save money, too, because continuous illustrated. Whiting Corporation, 
melting boosts production . . . top-charging re- 15655 Lathrop Avenue, Harvey, 
duces downtime . . . simplified design cuts main- Illinois. 


Member of the Foundry Equipment Manufacturers Association 


87 OF AMERICA’S “FIRST HUNDRED’ CORPORATIONS ARE WHITING CUSTOMERS 


WHITING 


MANUFACTURERS OF CRANES; TRAMBEAM HANDLING SYSTEMS; TRACKMOBILE; FOUNDRY, RAILROAD AND CHEMICAL PROCESSING EQUIPMENT 
23 


FOUNDRY 


EQUIPMENT 
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‘‘Not once... but three times 


[3 (LLLUOU Lr turbine-driven 


blast furnace compressors were selected!’’ 


Service Report Service Report 
. s and 
4 four year a ’ 
‘he first unit operate’ putdown: After One of the units was opened for 
- months without the serviceman routine inspection after three year’s 
road | inspections puckets; disks, service. The report—everything fine. 
inte " a diaphrag™> All three units are rated 90,000 scfm Servicg R 
shaft, aby rinth - ~ ood shape: _— at 30 psig air discharge. These Elliott Anothe, Unit ; _ 
4 nozzle rine® =e very good & centrifugal compressor units serve one © orig; it Stalled | 
_ ait impellers = of erosion + °° of the nation’s most prominent blast Photo b nal ac duplicates 
selon ; _ se proughout- furnace plants in Ohio. Since Jy po ie unit Pi en in th 
mpressor clean Elliot? i. vs the °Perated 
co r 
> are - Mertens esi ay of 
A rive 5 Ts an by; 
yt , , oo : bility Chieve hed — 
. . . . each installation has been distinguished erving M4 unite eimum dene tet 
e ce, a 2e€nda. 
1 \ by long-term, non-stop performance “t-hour.g re 
. \i “Gay 
YY \2 These long, uninterrupted runs are made possible 
p= ee by Elliott's all-welded impellers. The superior performance 
a -_ of Elliott welded impellers has been proven by many 
P y 
‘e years of experience in steel mills all over the country. 
r 1 What's more, Elliott blast furnace compressors are 
\e stan : 
/x\>os designed to match the Elliott turbine drives . . . provid- 
= yi ing a unit streamlined in appearance and capable of 
i =I long, trouble-free performance. Elliott multistage com- 3 L L Fi oTT 
\ pressors are available with inlet capacities up to Oo 
--j approximately 150,000 cfm. For details, write Elliott Company 


Company, Compressor Department, Jeannette, Pa. 
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about 60 to 25 per cent serap and 
10 to 75 per cent hot metal, plus 
the usual limestone or burnt lime 


flux in an amount equivalent to 


about 60 to 80 Ib. of burnt lime 
per ton of steel. The flux and 
scrap are charged first and the 


latter is melted down by burning 
liquid or gaseous fuel in the burners 
15 with commercially pure oxygen 
introduced through the ports 16. 
Neither the fuel nor the oxygen is 
preheated, and no regenerators are 
needed. During the early period of 
heating up the cold scrap, the 
auxiliary oxygen ports 19 are not 
used, and the oxygen is 
sufficient only to maintain about 
| per cent free oxygen in the gases 
leaving the port 23. 

After the scrap attains in part a 
temperature of about 
ferrous oxide its 


eCXCeSS 


minimum 
2500 EF, 
surface and becomes liquid. There- 
after the bath absorbs oxygen more 
rapidly, and additional oxygen is 
introduced through some of the 
auxiliary 19. The oxygen 
absorbed in this period should be 
sufficient to oxidize all the silicon 
and part of the manganese in the 
hot metal charged later. Conse- 
quently stored-up oxygen largely 


forms 


ports 


eliminates any subsequent “dead 
bath’? period. During this absorp- 
tion stage, the gases leaving the port 
23 should contain about 2 to 5 per 


cent free oxygen. Essentially all 
the oxygen absorbed is used to 
burn iron with such a large heat 
evolution that the rate of scrap 
melting is accelerated materially. 
The auxiliary oxygen supply in- 
sures an oxygen pressure at much 


of the melting scrap-gas interface 
sufficiently high so that sulphur 
passes into the gas phase as SOs. 
High sulphur scrap may thus be 
used, since up to 1/2 to 2/3 of its 
sulphur content is eliminated. As 
soon as the scrap is “melted flat”’ 
or when enough oxygen has been 


absorbed for silicon elimination 
from the subsequent hot metal 
addition, auxiliary oxygen intro- 


duction is temporarily reduced or 
discontinued. 

Somewhat before the scrap is com- 
pletely melted, hot metal is added to 
the charge. At the conclusion of the 
melt-down, the charge forms a bath 
29, which a slag layer 30. 
Silicon and manganese commence to 
oxidize immediately after addition of 
the hot metal, and a carbon boil also 


carries 
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OTHER PATENTS OF INTEREST TO THE IRON AND STEEL ENGINEER 


Patent 
No. Date Subject 

2,818,601 1/7/58 Disk-type balling device 

2,818,954 1/7/58 Side guide for conveyors 

2,819,055 1/7/58  Heat-treating furnace 

2,819,056 1/7/58 Apparatus for heat-treating steel 

2,819,207 1/7/58 Process for enamelling steel 

2,819,563 1/14/58 Billet grinder 

2,819,694 1/14/58 Soaking pit curb 

2,819,794 1/14/58 Extrusion press mandrel 

2,819,802 1/14/58 Method of operating soaking pit furnace 
covers 

2,819,854 1/14/58 Pay-off guide for coil holder 

2,819,891 1/14/58 Nozzle provided with cooling jacket 

2,819,901 1/14/58 Knockdown backstop 

2,819,930 1/14/58 Apparatus for removing dust from a hopper 

2,819,956 1/14/58 Addition agent for treatment of steel 

2,819,957 1/14/58 Steel alloys for making magnetic recordings 

2,820,002 1/14/58 Coke ovens 

2,820,003 1/14/58 Compositions for smoothening metal sur- 
faces 

2,820,004 1/14/58 Current density indicator and control 

2,820,264 1/21/58  Ingot stripper 

2,820,466 1/21/58 Apparatus for quenching steel railroad 
wheels 

2,820,704 1/21/58 Method of improving characteristics of iron 
oxide agglomerates 

2,820,708 1/21/58 Stainless steel 

2,820,769 1/21/58 Preparation of hydrogen-nitrogen mixtures 
from coke oven gas 

2,820,999 1/28/58 Crucible support 

2,821,000 1/28/58 Exothermic lined feed-head frame for an 
ingot mold 

2,821,016 1/28/58 Lubricant for use in hot forging and ex- 
truding operations 

2,821,348 1/28/58 Cooling apparatus for metal strip 

2,821,377 1/28/58 Guide and clamp for an oxygen lance 

2,821,469 1/28/58 Grate type pelletizing apparatus 

2,821,473 1/28/58 Production of nodular cast iron 

2,821,492 1/28/58 Apparatus for pickling ferrous strip 

2,821,494 1/28/58 Method for controlling carburization 

2,821,504 1/28/58 Changeover valves for regenerative ovens 

2,821,775 2/4/58 Apparatus for inserting connecting nipples 
into hose 

2,821,939 2/4/58 Car stop 

2,822,077 2/4/58 Belt driven roller conveyor 

2,822,086 2/4/56 Device for packaging coiled material 

2,822,087 2/4/58 Extrusion process 

2,822,162 2/4/58 Furnace and quench press 

2,822,163 2/4/58 Oxygen lance tube 

2,822,169 2/4/58 Apparatus for continuously centering a 
moving strip 

2,822,256 2/4/58 Smelting of ilmenite 

2,822,265 2/4/58 Forgeable high strength austenitic alloy 

2,822,266 2/4/58 Preparation of nodular graphite iron 

2,822,291 2/4/58 Manufacture of welded steel tubing 


Inventor or assignee 


United States Steel Corp. 

Armco Steel Corp. 

Holcroft & Co. 

Induction Heating Inc. 

Republic Steel Corp. 

Crucible Steel Co. of 
America 

Amsler Morton Corp. 

Baldwin-Lima-Hamilton 
Corp. 


William A. Hart 

United States Steel Corp. 

Huttenwerk Oberhausen 
A 


United States Steel Corp. 

Republic Steel Corp. 

Vanadium Corp. of 
America 

Firma Stahlwerk Kabel 

Ernst Wolff 


Chem-Metals, Inc. 

United States Steel Corp. 

Birdsboro Steel Foundry 
& Machine Co. 


United States Steel Corp. 


United States Steel Corp. 
Armco Steel Corp. 


Stamicarbon N. V. 
Burndy Corp. 


S.A.R.L. Doithau Prod- 
uits Metallurgie 


William M. Dickson 

The Loewy Engineering 
Co. Ltd. 

Pennsylvania Engineer- 
ing Corp. 

Regents of the University 
of Minnesota 

Meehanite Metal Corp. 

United States Steel Corp. 

Robert M. Walker, Jr. 

Koppers Co., Inc. 


United States Steel Corp. 

United States Steel Corp. 

United States Steel Corp. 

United States Steel Corp. 

Hugo Lorant 

Surface Combustion 
Corp. 

Pennsylvania Engineer- 
ing Corp. 


United States Steel Corp. 

Quebec Iron & Titanium 
Corp. 

Babcock & Wilcox Co. 

Allis-Chalmers Mfg. Co. 

General Motors Corp. 


commences very quickly. The rate 
of auxiliary oxygen introduction 
again is increased to furnish more 
oxygen for absorption into the slag 
and metal of the bath, and to burn 
carbon monoxide evolved in the 
carbon boil. At this stage a supply 
of oxygen is needed immediately 
above much of the area of the slag 
surface. The combustion of carbon 
monoxide furnishes considerable 


heat and enables the fuel input to 
be cut back or eliminated. This 
procedure produces a carbon drop 


in the bath of about 150 to 250 
points per hr. This same steep 
oxygen gradient at the slag-gas 


interface causes sulphur elimination 
as SO. from the slag just as it 
does from the melting scrap, as 
noted above. Over-all sulphur elim- 
ination thus varies from about 
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Figure 4 


0.008 per cent (of metallic charge) 
in heats with low-sulphur charges, 
to around 0.035 per cent in heats 
high-sulphur This 
product lower in 


charges. 


much 


with 
gives a 
sulphur. 

When the carbon reaches a level 
10 to 20 points above that 
desired at tap, the rate of carbon 
drop is retarded. 
plished by reducing the auxiliary 
oxygen and by raising its jet stream 
so that it does not impinge directly 


about 


This is accom- 


on the slag surface, and thus reduce 
oxygen absorption into the bath, 
while vet maintaining a small excess 
of free oxygen in the gases at the port 
23. In this last stage the iron oxide in 
the slag layer 30 diminishes, and 
some reversion of both manganese 
and iron from slag to metal oecurs, 
and there is time for sampling or 
final slag additions. Sometimes it 
becomes necessary to discontinue 
all fuel and cool the bath in this 
final period 
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CONVERTER 


A U.S. 2,820,707, issued Jan. 21, 
1958 to John Walker and assigned 
to Henry J. Kaiser Co., provides an 
oxygen converter which has con- 
trolled molten 
metal charge. 

As shown in Figures 4 and 5 the 


circulation of the 


converter contains a ridge or rib 
17 which, together with the curved 
bottom, rotation of the 
metal in the directions 
shown, under impulse of the oxygen 
blast. 


CaAUSeS 


molten 


REDUCTION OF IRON ORE 


A U.S. 2,821,471, issued Jan. 28, 
1958 to Fredrick B. Sellers, assigned 
to Texaco Development Corp., de- 
scribes a process for the reduction 
of iron ore in the presence of hy- 
drogen produced by the water gas 
shift conversion of carbon mon- 
oxide-containing gases. 
A mixture of carbon 
and hydrogen is generated by the 
partial combustion of coal, fuel oil 
or gaseous hydrocarbons. In_ this 


monoxide 


operation, the fuel is reacted with 


Figure 6 
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oxygen. Liquid hydrocarbons and 
solid fuels are ordinarily gasified 
with added steam to control the 
temperature within the desired 
range. The steam further serves to 
generate hydrogen in the reaction. 

The crude hydrogen and carbon 
monoxide-containing gas from the 
partial oxidation zone is passed 
with steam to a water-gas_ shift- 
reactor containing a catalyst con- 
sisting of iron ore particles. The 
temperature of the water-gas shift 
conversion zone is maintained with 
the range of about 600 to 1000 F. 
The iron ore particles are main- 
tained in a fluidized bed in the shift 
reactor and ore is continuously 
added and withdrawn to maintain 
high catalytic activity. Between 
about 90 and 95 per cent of the 
carbon monoxide in the inlet gas 
stream is reacted with the steam to 
produce carbon dioxide and addi- 
tional hydrogen according to the fol- 
lowing equation: 


CO + H.O > CO, + H. 


Efhuent from the water gas shift 
reaction is scrubbed with a solvent 
to remove carbon dioxide. The re- 
sultant gas stream containing at 
least 90 per cent hydrogen is sup- 
plied to the recycle system of the ore 
reducer as make-up for the hydrogen 
consumed in the reduction. 

The flowsheet of the process is 
shown in Figure 6. 


HOT TOPS 


A U. Ss. 2,821,758, issued Feb. 1, 
1958 to Enn Vallak, relates to hot 
tops for ingot molds. 

As shown in Figure 7, the hot 
tops described in this patent are 
formed from powdered or granular 
material and are porous. This 
permits the escape through pass: ges 
3 of gases formed during charring 
of the hot top. These gases are then 
collected and vented through one 
or more pipes 5. The gases dis- 
charge against the top surface of the 
ingot in the mold, causing the gases 
to burn, thus heating the charge. 


Figure 7 
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Helping the steel industry grow 


Steel is basic, and the steel industry is constantly increasing its capacity to supply America’s 
dynamic economy. Here the art of Stanley Meltzoff symbolizes the engineering experience 
and production skills which keep the nation well ahead in output of this vital metal. 


Constructing in Five Dimensions 


Many projects must be executed not only in the con- 
ventional three dimensions, but also within the in- 
flexible limits of time and budget. Our skilled and 
experienced team has proved many times its ability 
to complete a project on schedule and at a cost both 
reasonable and controlled. The range of our services 
is broad and flexible; facilities can be adapted pre- 
cisely to moderate or extensive needs. 

We have served many of the country’s leading steel 


producers, designing and installing such facilities as 
rolling mills, slab heating furnaces, sintering strands, 
desulfurizer stations, oxygen plants, power plants, and 
coal handling equipment. 

Our many new assignments from clients previously 
served speak for the caliber of our past performance. 
Our more than 70 years’ experience assures you of 
maximum return on each dollar expended. We invite 
you to share and profit from this background. 


UNITED ENGINEERS 


& Constructors Inc 
U.E.&C. (Canada) Ltd. 
Designers * Constructors * Consulting Engineers 


New York °* 
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Chicago 








Thanks to a technical break-through* in oxygen manu- 
facturing by Air Products, Jones & Laughlin will have 
the lowest cost oxygen available even 10 years from now. 


The new oxygen process is the result of Air Products’ 
dedicated efforts through the years to improve oxygen 
supply at lowest cost. Because of this effective work, 
oxygen is now widely used rather than remaining the 
high priced specialty of a limited few. 


Jones & Laughlin benefits now from low cost oxygen 
with maximum reliability of supply. An extra benefit 
is by-product, ultra-high purity nitrogen. Why not 
investigate this superior system for your needs today? 


*For full details, drop us a line. 
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BIG THINGS are happening 
at Jones & Laughlin 












New Basic Oxygen Furnaces at 
Jones & Laughlin’s Aliquippa Works 
... the world’s largest... wouldn’t 
have been possible 10 years ago. 
The price of oxygen was too high. 


--- INCORPORATED 
Allentown, Penna. 
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Red Lion Rd. & Philmont Ave. 
BETHAYRE S, PA. 
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This furnace was designed and installed by the Drever Com- 
pany to produce 8 tons per hour of silicon steel strip. The heating 
and soaking zones are gas-fired radiant tube heated; the tubes 
having a connected load of 13,500 CFH of natural gas. 


The furnace has been engineered to handle silicon steel strip 
in thicknesses from 0.017” to 0.025”, in widths from 24” to 
42”, and for speeds from 60 to 180 FPM. 


Drever continuous annealing lines for Tin Plate, Galvanized 
Stock, other Low Carbon Steel and Non-Ferrous Strip in capaci- 
ties up to 30 tons per hour, provide an economical investment 
in tonnage production of quality material. : 











Polishing a $5,000 Mercedes-Benz with a cloth wrapped around a crane WORM-CEARED 
hook takes perfect control. Foolish idea? Not really. The hot and cold ORIVE 
steel you handle and the equipment nearby are worth many times the 
cost of a quality car. That’s why the total control provided by Shaw-Box 
is SO vitally important to mills. 


Shaw-Box Builds Cranes 
to AISE Specs or Your Own 





You name the crane — any type, any size — Shaw-Box has the design Prefer Spur-Geared or Worm-Geared Drive? 
and engineering experience and the facilities to meet AISE or your own Shaw-Box can meet AISE or your requirements 
specifications. You get total crane control that means everything in pre- exactly, whichever type is best for your application. 
cision operation — everything in safety for man, load and crane. You 


can be sure of low maintenance and low power consumption. We assure 

pe - ; _ = SPUR-CEARED 
complete dependability and highest performance regardless of service . 
conditions. 
Call in one of our engineers. He will gladly discuss specifications and 
tell you about our standard AISE designs for 5 to 500-ton cranes. Your 
inquiry is invited. 


58K-2 48 % 
MARW EL Shaw ot. CRANES 


& 
M MANNING, MAXWELL & MOORE, INC. 


teers hantn SHAW-BOX CRANE & HOIST DIVISION 
388 W. Broadway ® Muskegon, Michigan 


Builders of “SHAW-BOX"’ and LOAD LIFTER’ Cranes, ‘BUDGIT’ and ‘LOAD LIFTER’ Hoists and other lifting specialties. Other Divisions produce ‘ASHCROFT’ Gauges 
‘HANCOCK’ Valves, ‘CONSOLIDATED’ Safety and Relief Valves, and ‘AMERICAN’ and ‘AMERICAN-MICROSEN’ Industrial Instruments. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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RR)... one of Berry Bearing Company’s customers had a 


\suddén, unanticipated critical bearing failure. Production stopped 
immediately--just when a large, urgently needed order was prac- 
tically completed. And, no replacement bearing was in stock. 


A quick, S.O.S. phone call to Berry Bearing resulted in fast action. 
The needed bearing was not only delivered...but...was being in- 
stalled--in less than an hour after the phone call! “We’d have been 
in a jam,” the customer said, “if you hadn't lived up to your reputa- 
tion for--Immediate Delivery.” 


Like this grateful customer, you'll get immediate delivery on every 
order you place with Berry Bearing Company--whether you're faced 
with a production crisis or not. With over 50,000 different types and 
sizes of bearings, bearing specialties, and transmission appliances 
regularly in stock, Berry can fill your order for ony ung you need-- 
generally in approximately 27 minutes, anywhere in the Chicagoland 
industrial area. 


It will pay you, too, to deal with bearing headquarters--why not phone 
Berry... NOW...for whatever you need. 


cCTION 
Sa <> 


2633 S. Michigan Ave. Chicago 16, Illinois 


ons .ss°L SOUTHWEST OAK PARK SKOKIE Tole die) 10) 
6923 W. Archer Ave. 327 Madison St. 4438 Oakton St. 710 Broadway 
LUdlow 5-4400 EUclid 6-1700 OR chard 4-6600 Phone: 2-556] 


a” be 6- 
£7) All phones--DAnube 6 6800 
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4828 Calumet Ave. 
WE stmore 1-3010 
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Honeywell annealing cover control system 
used by most major steel plants has central- 
ized recording and unit cover and work 
control. At right is the panel of ElectroniK 
strip chart instruments which record base 
and work temperatures in each furnace. 








Typical Honeywell central control 
system for an annealing cover in- 
stallation has circular scale indi- 
cating controllers and strip chart 
recorders, with plug-in connec- 
tions to covers being used. 














Cover-type furnaces for annealing, normalizing 
and spheroidizing provide optimum rates of heat- 
ing, soaking and cooling when controlled by 
Honeywell ElectronikK potentiometers. Fuel sav- 
ings are an added advantage. 


Honeywell supplies controls to suit any specific 
requirement of radiant tube and direct-fired type 
furnaces. Controls are custom-fitted to give the 
fastest cycles consistent with recommended prac- 
tices. This means you get precise temperature 
control needed for maximum production and 
accurately predictable product quality. 


ElectroniK instruments are rugged. Mount them 
on portable covers without fear of damage or loss 
of performance. Long runs of thermocouple wire 


@ REFERENCE DATA: Write for Data 
Sheet 5.2-6a, “Annealing Cover Tem- 
perature Control Systems’. 











heat...use 4ec‘zoniX instrumentation 
on your annealing covers 





won’t affect their sensitivity. Safety interlocks 
protect covers in event of set-point change or 
power failure. 


You have a wide choice of systems. Control can be 
on-off or proportional . . . electric or pneumatic. 
There are systems to exactly match the require- 
ments of various cover designs, heating methods 
and furnace operating procedures . . . including 
fully automatic programming. 


Call your nearby Honeywell field engineer for a 
discussion of your needs. He’s as near as your 
phone. 


MINNEAPOLIS-HONEYWELL REGULATOR CoO., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


oneywell 
H Fiat uw Coutiols- 









In parallel shaft drives ...look for 







Under the shocks and overloads that are often en- 
countered by parallel shaft gear drives, rugged hous- 
ing construction is vital if shaft alignment is to 
be maintained. That’s why Link-Belt adds special 
reinforcement at points of greatest stress . . . has 
developed this design expressly for endurance in 
heavy-duty service. 

Write for your copy of Book 2619 on this broad 
line with ratios to more than 300:1. Or get first-hand 
information from your nearest Link-Belt office or 
authorized stock-carrying distributor. 


BELT 


SPEED REDUCERS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To 
Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities. Export 
Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrick- 
ville, N.S.W.; South Africa, Springs. Representatives Throughout the 

World 14,757 
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resistance to 
shock and 
overloading 


You'll find it eee and these 
“nlus” performance features... 
when you specify LINK-BELT 






















Grease-lubricated seals 
on all input and out- 
put shafts prevent en- 
trance of dirt, water. 


Automatic splash lubri- 
cation reliably supplies 
oil to all gears and 
bearings. 





Backstop automatically 
prevents reverse rota- 
tion of output shaft 
due to power stoppage 
or other causes. 
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NOW! 
AMER-G/1S 
_ pre-cleaner “ig 





: optional on all 


“RAF SZzio-MAUG 


bis filters! 


= 








AAF 
“MIRACLE” MATERIAL 
reduces dirt load on precipitator 





AAF’s super-efficient electrostatic precipitator— dirt load on the self-cleaning Electro-MATIC., 
Electro-MATIC—is now available with a Simple replacement of AMER-glas pads re- 
built-in pre-cleaner (optional in place of stand- stores pre-cleaner to maximum efficiency. Ask 
ard perforated baffle). Made of AMER-glas— your local American Air Filter representative for 
AAF’s miracle glass fibre filtering material complete information on Electro-MATIC’s op- 
—this new pre-cleaner will substantially reduce tional AMER-glas pre-cleaner, or write us direct. 





AAF Dust Control Illinois 


Equipment 


od Heating Specialties 
, An Litter —— BETTER AIR IS OUR BUSINESS —— 


COMPANY, INC. 





ermon 


ae 





302 Central Avenue, Louisville 8, Kentucky 
American Air Filter of Canada, Ltd., Montreal, P. Q. inti thiahnd i 
Unit Heaters 


Unit Ventilators 
Herman Nelson 
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You can save as much as 60% 
on bearing maintenance costs 


We know roughly 25 iron and steel plant appli- 
cations where bearing and other bronze parts 
may be costing you too much. Here are a few: 


Crane truck and trolley bearings e Table roll 
bearings « Manipulator bearings « Ore bridge 
bearings « Tilting table bearings « also Liners 
e Slide guides « Peeler nuts. 


For applications like these, NBD makes a 
special kind of casting—long lasting, efficient, 
perfect for the service, but much less expensive 
than machined bearings or parts. 


We call these castings precision cast-to-size. 
They cost you less because no one ever puts 
a machine tool to them (except for drilling and 
tapping). Oil grooves are cast in. 


You can have your choice of alloy. Or take 
our recommendation. 


Size and weight are not a problem. We'll 
cast your bearings or other parts ready to use 
as you receive them. 


Let’s talk about costs and applications in 
your mill. Call or write. 





AMERICAN 


\ : NATIONAL BEARING DIVISION 
| Brake Shoe 


717 Grant Building ¢ Pittsburgh 19, Pennsylvania 
PLANTS IN: CHICAGO ¢ ST. LOUIS ¢ MEADVILLE, PA. 
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RELIANCE FLOATIN 
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G D.c. RUNOUT TABLE MOTORS 
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| END VIEW 


SIDE VIEW 






































Reliance runout table motors cut 


installation and maintenance costs 


Reliance Hollow Shaft, floating motors 
are easy to install. They require no special 
pedestals or flexible couplings. 


The hollow shaft motors fit right over 
the table-roller shaft. No special align- 
ment is required. Warpage and backlash 
compensation are handled by the heavy 
tie-down spring. Not only are coupling 
maintenance and lubrication eliminated, 


but a much greater degree of roller mis- 
alignment can be tolerated. 


Reliance Floating motors are designed 
and built specifically for runout table serv- 
ice. They are available with a wide range 
of speeds and out-put torques. For com- 
plete information contact your local 
Reliance Representative, or write for 
Bulletin No. F-2051. C-1587 





RELIANCE incinerainc co-* 
yy DEPT. 116A CLEVELAND 17, OHIO 


~ CANADIAN DIVISION: TORONTO, ONTARIO 
Sales Offices and Distributors in principal cities 
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Keyway milling prior to finish-grinding. 


It sets a new record 


This isn’t the largest forging ever to come from the Bethlehem shops. But it 4s 
the largest forged work-roll we've ever produced for rolling of metals. 

Its weight is a record 34 tons. And its length is even greater than the photo 
might indicate. From end to end the roll measures just about 24 ft. It has a work- 
ing face of approximately 14 ft and a body diameter of 38 in. When finished and 
installed, it will be used for rolling aluminum plate and sheet. 

In contrast, Bethlehem often makes rolls so small that they can be lifted by 
hand. You can get virtually any size or type of forged, hardened roll, simply by 
giving us specifications. Whether vou need one roll or a hundred, Bethlehem can 


do the job right—and prices are always competitive. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


TYPICAL USES FOR 
BETHLEHEM FORGED-STEEL ROLLS 
Cold-rolling ferrous sheets and 
strip 


Running-down and _ finishing 
operations on copper and brass 
sheets 


Hot- and cold-rolling aluminum 
sheets 


Cold-rolling aluminum foil 














3 new applications get longer life and 
minimum maintenance using Dodge pillow 
blocks with Timken’ bearings 


ICTURED below are three appli- 

cations where Timken bearing 
equipped Dodge pillow blocks stay 
on the job with little attention under 
tough conditions. Their tapered 
design lets Timken’ bearings take 
both radial and thrust loads in any 
combination. And full-line contact 
between rollers and races provides 
extra load-carrying capacity. Wear is 
reduced, maintenance is cut to the 


minimum. 
Cutaway view shows the Dodge 


<< 


he a < ' ‘ 





Timken bearing-equipped Dodge All-Steel 
pillow block used in a vibrating conveyor. 





Timken bearing-equipped Dodge Type “E”’ 
pillow block used in sand and gravel plant 


Bers Se 
a Nin 
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All-Steel pillow block with Timken 
bearing mounting. Of special design, 
the bearing has a tapered bore with 
self-aligning spherical outer surface 
—never needs adjustment. 

Besides the All-Steel pillow block, 
other versatile Dodge pillow blocks 
with Timken tapered roller bearings 
are: Type “E”’, Double-Interlock, Type 
“C” and Special Duty. All are com- 
pact in design. Special thrust devices 
that take up extra space are not 
needed. 





machine lineshafts. 


Ma — 
> Pn 


Timken bearing-equipped Dodge “Special 
Duty” pillow block as used on fine paper 


So specify bearings trade-marked 
“TIMKEN” for the machines you buy 
or build. They bring Better-ness to 
any machine because Better-ness rolls 
on Timken tapered roller bearings. 
The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Canadian plant: 
St. Thomas, Ontario. Cable address: 
““TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 
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How to get maximum combustion 
efficiency... measure both 
combustibles and oxygen 














Simultaneous measurement of both oxygen 
and combustibles is needed to obtain optimum 







combustion. No instrument that measures only 
one of these two interdependable factors can 


give you the full information necessary. 


Now, Bailey offers two units, each giving a con- 





tinuous and simultaneous double check on 
combustion efficiency: a permanent analyzer- 





PER CENT 


recorder which records both factors on a single 


chart; and a new light weight, portable unit 


ZONE OF MAXIMUM 
COMBUSTION EFFICIENCY 


which indicates both factors. 


mea GAS EXCESS AIR LOSS 






Both instruments measure: (1) excess air—re- 


HEAT LOST IN FLUE GASES 


gardless of the fuel or combinations of fuel 











a\ 


being burned, (2) mixing efficiency of your fuel 
burning equipment by showing per cent com- TOTAL AIR - PER CENT 


bustibles in the flue gas. 











Maximum Combustion Efficiency is secured by keeping the sum of Excess Air 


Both units are designed to increase efficiency Loss and Unburned Gas Loss to a minimum. To do so by the direct method sim- 
in the furnace operations of the steel industry, ply measure both oxygen and combustibles in flue gas. 

on glass tanks, cement and lime kilns, ceramic 

and refractory kilns, steam boilers and also on direct and into these two efficiency provers. A Bailey engineer 
indirect-fired furnaces in the metal processing industries. will be glad to give you details or write us for product 
To prevent your money from becoming waste gas, look specifications. 

For portable use— For permanent installation 

HEAT PROVER Analyzer Oxygen-Combustibles Recorder 


— 


The famous Cities Service 
HEAT PROVER analyzer 
is now Bailey built and 
sold. Weighing only 25 
pounds, it is a self-con- 
tained automatic analyzer 
including a sampling tip 
and hose plus a_ thermo- 
couple for temperature 
measurement. 


The Bailey Oxygen-Combus- 
tibles Analyzer - Recorder 
coordinates both records on 
one chart. These records 
enable the operator to keep 
fuel burning equipment per- 
forming continuously in the 
zone of maximum combus- 
tion efficiency. Excess air 





f may be reduced to the point 
Instrument dials are dual : 





where combustibles begin 


range for greater accuracy 
oe <i . 7s to show. 





and sensitivity. 
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instruments and controls for power and process 


BAILEY METER COMPANY 


1047 IVANHOE ROAD e CLEVELAND 10, OHIO 


In Canada—Bailey Meter Company Limited, Montreal 
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1800-Ton-per-Hour Dravo Unloader 
in operation at 

Pennsylvania Railroad’s 

Greenwich Point, Philadelphia, 

Ore Unloader Pier 





Square D Field Engineering Service is available through 
more than one hundred Square D offices, backed by an interna- 
tional network of over 1000 authorized electrical distributors and 
17 plants in the United States, Canada, Mexico and England 


Executive Offices + 6060 Rivard Street, Detroit 11, Michigan 


EC&M weavy invustry ELECTRICAL EQUIPMENT...NOW A PART OF THE SQUARE D LINE 


la ilian tienes) hivelhld ee licm ee 


A DIVISION. OF THE SQUARE D COMPANY 
CLEVELAND 28 + OHIO 
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for Industry’s Big, Tough Jobs! 


22: TON BITES 


Everything about this ore unloader is big...and it does “| * thy 
a big job with amazing speed. Powered through 20 aa = 





c 




























ECaM PERFORMANCE-PROVEN 
CRANE EQUIPMENT 









motors ranging in sizes up to 800 HP, it takes 224 arte 4 ett yyy ay 4 
tons of ore from a ship’s hold on an average cycle fat j 5 jt Midd tay 
handling time of 45 seconds! Pee Ee Shani i) a 
Electrical control equipment does a big job, too, in ee 0 
putting this unloader through its paces. And there’s EC&M Adjustable Voltage Con- 
tot of th Sinitat combed tual toad tet baad trol Panel (mounted on trolley) 
a 10v0 x ” . ol, trolley control, briage contro for Hold and Close Line Motors 
brakes. All of it is EC&M. and for Trolley Motor, plus Pro- 
tective Panel for other drives 
Consult EC&M when planning adjustable voltage installations 
2) ee - gee ae, i . Le: ns oe Se 











EC&M Type ZHA 4160 Volt Starter 
provides pushbutton starting of 
800 HP Elliott synchronous motor 
driving 4 generators 


Here is an example of EC&M’s control and engineering service in 
action. These EC&M control panels are mounted in the machinery 
room, 100 feet above ground level, along with generators which sup- 
ply pc power for unloader motors. EC&M is geared to supply the 
complete job including rotating machinery for adjustable voltage 
and constant potential drives. 


Photos courtesy Dravo Corporation, Elliott Company, and the Pennsylvania Railroad 





EC&M Type WB Brakes—de- 
signed for fast response in releas- 
ingand setting. 100% lubrication 
insures exceptionally long life 
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CREATIVE 


You can be sure of greater economy and more 
efficient performance of your material han- 
dling facilities when you call on the progres- 
sive engineering skill of Roberts & Schaefer. 

The unusual and the difficult are always a 
challenge to R&S engineers. Original think- 
ing has contributed to their reputation for 
engineering and construction of material 
handling facilities which meet the most crit- 
ical specification requirements for perform- 
ance, flexibility and economy. 

Creative engineering has always character- 
ized design and construction by Roberts & 


Schaefer Company —a business organization 





ENGINEERING 


can give you a greater return 
from your investment in 


material handling facilities. 


130 NORTH WELLS STREET, CHICAGO 6, ILLINOIS 








2000 TONS OF COAL PER HOUR 


from barges—to blending bins—to coke ovens 











built on repeat orders from customers who 


got what they wanted the first time. 


R&S material handling plants, simple or 
elaborate, are engineered with processing, 
distributing and storage systems, complete 
with crusher, screens, conveyors, scales, car 
dumps, skip hoists, preparation and drying 
equipment — and with the capacity to give 


you the maximum return on your investment. 


ENGINEERS & CONTRACTORS 


R, | ROBERTS & SCHAEFER 





Ctegpaty 


NEW YORK 19,N.Y. © PITTSBURGH 22, PA. «© HUNTINGTON 10,W. VA. e ST. PAUL 1, MINN, 
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pec LAER LOE RE RS AAC ABN: 


SPECIAL MECHANICAL EQUIPMENT ¢ INDUSTRIAL "HEATING FURNACES + MATERIALS HANDLING EQUIPMENT 


In this 


All over the country, steel producers are turning to 
Salem-Brosius Pusher-Type Slab and Billet Heaters, 
because they have come to know that these furnaces 
will produce maximum tonnages of evenly heated, ac- 
curately temperatured steel at the lowest fuel con- 
sumption rate. The triple-fired furnace shown above 
features accurately controlled heating and soaking 
zones, heavy construction, recuperators for fuel econ- 
omy, dual gas-oil fuel system, low maintenance cost, 
and many other advantages. These assure positive, 











Cutaway drawing of a 
Salem-Brosius Slab and 
Billet Heating Furnace 
as installed in one of the 
nation’s top steel mills. 


furnace 
better steel products are born 


automatic control of furnace output and heating quality. 
And the efficiency, economy, ease-of-operation, and 
trouble-free service this furnace affords are typical of 
all the furnaces Salem-Brosius builds. Whether you 
require this or any other heating or heat treating 
furnace, Salem-Brosius offers equipment designed, en- 
gineered, and built not merely as a furnace but as a 
heating machine. You can purchase these furnaces as 
complete installations—equipped with all controls, 
piping and wiring—ready to operate. Write to us. 


CARNEGIE, PENNSYLVANIA 
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Heres an 
AC Mill Crane 
doing traditional 
DC Crane work 


It’s a PeH AC mill crane, one of a growing 
number in steel-mill service. It moves dies to 
and from the press — and feeds raw stock into 


a giant manipulator which handles huge billets. 


An important reason for the rising popularity 
of PeH AC mill cranes is P&H Electronic 
“Stepless” Crane Control. Electronically-con- 
trolled AC cranes operate at higher speeds than 
DC types — and can glide down to as low as 
10% of full-load rated speed. This superior 
control of crane operations eliminates load 


sway and jerky “inching” — provides the right 





speed for lifting, moving, and positioning—and 
greatly reduces crane maintenance and parts 
inventory. 

Check the many benefits that PeH AC mill 
cranes with P&H Electronic Crane Control offer 
you. Find out, too, how this remarkable control 
can update your existing AC crane — regardless 
of size or make — then specify it in your next 
crane inquiry. For information, write Dept. 
129G, Harnischfeger Corp., Milwaukee 46, Wis. 


HARNISCHFEGER 


pHi) ... quality and service for 74 years 
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There is a 


# = 
P-G) the ORIGINAL 


Steel Grid Resistor 


has proven this 
for many years 





P-G has BOTH! 





STANDARD Resistors Different, because steel and mica, both extremely durable 
WELDED Resistors materials, coupled with P-G exclusive design produce a resistor 
Write for Bulletins of great mechanical strength. There is nothing to break. With 


accurate resistance values and adequate carrying capacities, 
P-G Resistors outlast ordinary resistors. Tell us your specifica- 


tions and let P-G solve your resistor problem. 
TS) fr» <2 oh 


| [S) (ty) &) ©) 


ical oe OP ce ok A 8 | mene -llemetel 1-7 bh? 


OFFICE and FACTORY— Kenton Lands Road, Erlanger, Kentucky 









MAILING ADDRESS—Box 709, Covington, Kentucky 


ESTABLISHED 1892 
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IT’S TAPER-LOCK! 


IT’S ALL-STEEL! 


The modern Conveyor Pulley 
for superior performance... 


One tough application after another 
proves beyond doubt that you can’t 
beat a lagged, Taper-Lock Steel Con- 
veyor Pulley for the hard jobs! Here 
is the score on their use in rugged 
coke plant service. In this particular 
case the installation was on belts 
from the quencher and loading belts 
to cars. The report was made after 
three years of use. 


1. One-third saving on initial cost. 


2. Saving on maintenance; 
no redressing of pulley faces. 


3. No appreciable wear on lagging. 


In addition, these Taper-Lock Steel 








CALL THE TRANSMISSIONEER your local Dodge 
Distributor. Factory trained by Dodge he can give 
you valuable help on new, cost-saving methods. 
Look in the white pages of your telephone directory 
for ‘Dodge Transmissioneer.”’ 
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Conveyor Pulleys provide the further 
benefits which are inherent in their 
design: 


1. No bolts to shear. 


2. Easy on — easy off. 


Taper-Lock Steel Conveyor Pulleys 
have terrific impact capability. All 
welds are made by the submerged 
arc process for 100% strength. Taper- 
Lock’s patented back-up bar permits 
a weld of the full rim thickness to 
give 100% penetration. And there 
are no bolts to give way! 

Normally available from stock in 
all face widths and diameters from 6 
inches to 8 feet. Write for bulletin. 


DODGE MANUFACTURING CORPORATION, 5900 Union St., Mishawaka, Ind. 


ot 


DODGE 
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@ Longer Fan Life — Proved in hundreds of installations 
over a period of more than 30 years, actual records show that 
up to 12 times the life of ordinary metal fans may be expected 
from “Buffalo” Rubber-Lined Fans in severe corrosive fume 
service. Thus you will spend very little time maintaining the 


“Buffalo” equipped system in your plant. 


@ Economies effected in the reduction of downtime are 
equally impressive. The overall savings of longer life plus 
decreased downtime pay the slight additional cost of rubber 
lining many times over. A fact executive management Can 


readily appreciate. 


Che “Buffalo” method of rubber-lining assures permanence. 
The rubber is actually “welded” into the pores of the metal 


with a union that is practically integral. With the “Buffalo” 


Every ‘“Buffalo’’ product 
features the famous “‘Q” 
Factor — the built-in 
QUALITY that provides 
trouble-free satisfaction and 


long life. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT 
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BUFFALO FORGE COMPANY 
BUFFALO, NEW YORK 


BUFFALO PUMPS DIVISION, BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


EXHAUSTING 





CORROSIVE 
GASES 
HANDLED WITH 
LESS MAINTENANCE 
LESS DOWNTIME 


“BUFFALO” 
RUBBER -LINED 
FANS 


Rubber-Lined Fan, corrosive fumes cannot touch metal — 
the inside of housing, rotor and shaft are completely rubber- 


pre tected. 


Whatever your corrosive fume handling problem, your 
nearby “Buffalo” Engineering Representative will recom- 
mend the type of “Buffalo” Rubber-Lined Fan best 
suited to your requirements. Contact him, or write us for 


Bulletin 2424-F. 


OTHER SPECIAL ‘’BUFFALO” FANS FOR SPECIAL 
CONDITIONS — If you have a special air or materials 
handling job involving severe conditions ranging from 
corrosive fumes to abrasive dust, investigate “Buffalo” Resin 
Bonded Fiber Glass Fans .. . Industrial Exhausters . .. Volume 
Fans... Pressure Blowers and Centrifugal Exhausters.. 


Electric Blowers and Exhausters. 





FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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These mill motors ate up brushes 
"til the RelJationat brush man stepped in! 


TRADE - MARK 





The mill motors in this eastern taminants, is standard on these mill motors. 
steel mill were extra hard on “Cal” Callaway and his fellow “National” Carbon 
brushes says “National” Carbon Brush Men have been helping plants solve brush prob- 
Brush Man, A. S. Callaway. lems for years. Their experience and training—backed 
An unavoidable contaminant by National Carbon’s long term brush development— 
ssiemeamaned seemed to eat up every brush tried make them top consultants on any brush problem. 
by the mill. Only one brush proved capable of with- Call your “National” Brush Man today. Or write 
Standing this condition: “National” Brush Grade N-6. National Carbon Company, Division of Union Carbide 
Naturally, the N-6, with its ability to withstand con- Corporation, 30 East 42nd Street, New York 17, N. Y. 


National’, ""N” and Shield Device, and “Union Carbide’ are registered trade-marks of Union Carbide Corporation 





NATIONAL CARBON COMPANY : Division of Union Carbide Corporation «+ 30 East 42nd Street, New York 17, N.Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. In Canada; Union Carbide Canada Limited, Toronto. 
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Standardization .. .interchangeability ... versatility 
Made possible by new Exide-lIronclad Battery 
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Here's the secret. Unique advanced tubular con- 
struction. Every positive plate packs more power. 
So you get greater battery efficiency—a more com- 


pact battery for a given capacity rating. 
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It packs more power—up to 44% 
more than batteries you may be 
using now. But the dimensions are 
the same. Buy a new, more powerful 
Exide-Ironclad Battery for a small 
truck, and you boost its work capac- 
ity. Use the same battery to provide 
normal power for many bigger 
trucks. Yet it costs you less. Only 
Exide-Ironclad Batteries give you 
this extra versatility, interchange- 
ability and extra economy—plus 


higher power and even longer iife 
potential. Now more than ever, 
Exide-Ironclad Batteries are your 
best buy. For details, write Exide 
Industrial Division, The Electric 
Storage Battery Company, Phila- 
delphia 2, Pa. 


Exide 
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Finer finishes begin 


with internal ro// quality 


SPECIFY BIRDSBORG ROLLS 


Iron and Steel Engineer, June, 1958 





e The ‘‘how”’ of Birdsboro roll internal quality 
and surface strength, which result in finer fin- 
ishes, is available to you now... along with 
details on the results you can expect. Contact 
your Birdsboro roll specialist. Main Office, 
Engineering Department and Plant: Birds- 
boro, Pa., District Office: Pittsburgh, Pa. 


4.58 


STEEL FOUNDRY AND MACHINE CoO. 


STEEL MILL MACHINERY e HYDRAULIC PRESSES e CRUSHING MACHINERY 
e SPECIAL MACHINERY e STEEL CASTINGS e Weldments "'CAST-WELD” Design 
e ROLLS: Steel, Alloy Iron, Alloy Steel 
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HEAT- TREATING“! 
FURNACES 








TAYCOR (corundum-base) refractories 
give outstanding service in hearths of 
under-fired heat-treating furnaces. One 
mid-western company uses this type of 
furnace for annealing, normalizing, and 
pack-carburizing gear blanks and other 
machinery components weighing up to 
600 Ibs. Until TAYCOR was installed, 
this company had constant trouble with 
abrasion of the furnace hearth. Now, after 
14 months of severe service, their 
TAYCOR hearth is still in excellent 


condition. 





Why not test TAYCOR—the refractory 


with exceptional resistance to abrasion 





' and iron oxide attack—in your furnaces? 
Photo shows solid hearth and side muffles of a standard under-fired 
heat-treating furnace. Both hearth and piers are built of TAYCOR 
brick. When this photo was taken the TAYCOR had been in service 
14 months, with little sign of wear. 






A SUBSIDIARY OF NATIONAL LEAD COMPANY 


REG. U.S. Pat. OFF 


eine, Agu Canad art. CHAS. TAYLOR SONS. 
REFRACTORIES ENGINEERING AND SUPPLIES, LTD. lt UMA ) e Z 


Hamilton and Montreal 










INCE 1864 « CINCINNATI ¢ OHIO « U.S.A. 
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Wean, “Youngstown” and Annealing... 
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The dynamic steel industry has spearheaded our industrial growth 
by a continuing interest in tomorrow $s progress as well as 

today’s product. The continuous strip annealing process is typical 
of this constant search for better products and improved 

methods of making them. Long recognized as a pioneer in the 
development of the continuous line process, it was only 

natural that Wean was one of the leaders in the development 

of continuous strip annealing. 
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THE WEAN ENGINEERING COMPANY INC. + WARREN - OHIO 





THE NEW 











CONTINUOUS SILICON 
SHEET PRODUCTION 


Shearwelder for coil build up line for 42” wide 
Silicon Steel from ’.015” to .030” thick. 

















Amore automation 
» for even faster 
Steel Production! 


Metal Processing Machine Company’s new Shear- 
welders are outstanding because of their advanced de- 
sign incorporating automatically sequenced operations. 











Shearing and welding are performed at the same 
station with positive clamping right at the work area, 
thereby insuring perfectly aligned butt welds. 

HEAVY GAUGE “M.P.M.” welds are extremely ductile, permitting 


STAINLESS PRODUCTION subsequent rolling, forming, or blanking operations. 
Weld joints are smooth and require no trimming. 














Shearwelder for butt welding 60” wide x .250” thick 
Stainless Steel. Rugged construction is insurance for minimum 


maintenance and compact design saves floor space. 


THE METAL PROCESSING MACHINE CO. 
SUBSIDIARY OF THE McKAY MACHINE CO. 
YOUNGSTOWN, OHIO 

















CONTINUOUS TUBE 
MILL PRODUCTION 


Shearwelder used with 
strip looping device for 
splicing coil to coil to 
permit continuous pro- 
duction of tube mill. 










MAJOR COM BUD UP 


Shearwelder for Carbon Steel coil build up line for 
.015” to .060” thick x 72” maximum width. 















ATMOSPHERE 


60% CO 


APPLICATION 


Pusher Type 
Malleabilizing 
Furnace 


| 
; 
} 
; 
: 
: 
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PROOF: B&W Refractories withstand 
} 


CO and H2 prepared atmospheres 


CONSTRUCTION 


Walls lined with B&W K-23 
Insulating Firebrick backed with B&W 
K-20 IFB. Roof construction—9’-0” 
wide sprung arch of B&W K-23 IFB. 


RESULTS 


No major rebuilding in 21 years. 





40% CO 


Radiant Tube 
Annealing 
Furnaces 


Malleable Iron 
Company 


Bases lined with 7” Kaocrete-A, 
backed with 6” Kaolite-20. Base 
size—21'-99%4” x 9'-9%”. 
Temperature 1550 to 1600 F. 


In service 11 years. Reducing 
atmosphere has no effect on the base. 
All portable annealing furnace 
bases in plant lined with B&W 
castables. Maintenance costs reduced 
greatly. 





Bell type covers lined with 9” B&W 
K-23 IFB standard shapes in the 
arch, side and end walls. 132” K-23, 
with Kaowool, is used around the 
radiant tube openings. Cover is 
22'-6” x 10’-5Y2” outside x 8’-42” 
to top of arch. 


After approximately 6 years of 
service, lining showed no disintegra- 
tion from reducing atmosphere. 





65% CO 


Radiant Tube 
Annealing 
Furnace 


Base lined with 52” Kaocrete-A 
and 3'%2” Kaolite-20 on top of 512” 
of block insulation. Base size 

21’-9” x 9’-9”. Temperature 1700 F. 


Formerly heavy firebrick linings 
required rebuilding yearly. B&W 
castable construction has given more 
than 9 years’ service. Customer 
standardized on B&W castables. 








100% No 
and 
100% H> 


Elevator Type 
Annealing 
Furnaces 


Large Steel Co. 


Walls lined with 9” B&W K-23 
IFB plus 3” K-20 IFB. Furnace 
size 6’-0” x 16’-0” x 4’-0”. 


Temperatures in excess of 2100 F. 


B&W refractories show no sign of 
deterioration in six furnaces of this 
type in 3 years’ operation. Barring 
mechanical damage, refractories 
should give long additional service. 





100% He 





Rectangular 
Hood Type 
Annealing 
Furnaces 





60 Furnaces, 24 have wall construc- 
tion consisting of 18” B&W K-26 

IFB plus 2%” K-1620 IFB. 36 units 
use wall of 9” B&W K-26 IFB plus 
5” K-1620 IFB. Furnace size—12’-0” 
x 8’-6”. Temperature 2150 F. 


Of the 60 covers in service only 2 
were rebuilt after 2 years’ service. 
Plant masonry superintendent 
reports no shrinkage; estimates 

15 years’ additional life if not 

for mechanical abuse. 








BABCOCK 
& WILCOX 
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| YOU GET 
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Wagner totally enclosed 
motors...protected for 
longer motor life 


If you need motors that will keep production rates up... 
that will give the continuity of service that is so important 
to automation ... that will operate with complete depend- 
ability under the most severe conditions— Wagner totally- 


enclosed motors are your soundest choice. 


Type EP Motors offer protection against corrosion, dust, 
abrasives, fumes, steel chips or filings. Type JP is explosion 
proof as well—designed and approved for use in explosive 


atmospheres. 


NEW NEMA FRAMES... These motors are built in the 
new NEMA Frame sizes from 182 through 445U, with ribs 
that add mechanical strength and increase the surface 
cooling area. Effective cooling system adds to motor life. 
Let your Wagner Sales Engineer show you how these 
protected motors can bring you savings on initial motor 
costs, maintenance costs and continuity of operation. 


1 TO 100 HP—4 POLE, 60 CYCLE — 
NEMA FRAMES 182 THROUGH 445U 


Wagner Electric Gorporation 


6483 PLYMOUTH AVENUE, ST. LOUIS 14, MO., U.S.A. 


wmss-5 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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TYPE JP 
Explosion-proof 
1 to 100 hp 




















TYPE EP 
Standard TEFC 
1 to 100 hp 










. » 


HEAVY DUTY BALL BEARINGS...The ball bearings 
used in these motors are of the highest quality, with more 
than ample capacity to provide long troublefree service 
under heavy loads. 








BEARINGS CAN BE RELUBRICATED ... Factory installa- 
tion will last for many years under normal service, but 
openings are provided to permit relubrication that adds 
years to motor life under severe conditions. 





SEALS KEEP BEARINGS CLEAN...Both ends of these 
motors have running shaft seals to keep the bearings clean. 
Bearing housings are effectively sealed to prevent escape 
of grease. 
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MERCHANT AND ROD MILL 


Atlantic Steel Company 
Atlanta, Georgia 

















Morgan engineered and equipped 
from charging car to cooling bed 
this new Atlantic Steel Mill is now 
in full operation. This mill is just 
one of two hundred and twenty- 
one Morgan continuous rolling mills 
which have been purchased by steel 


plants throughout the world. 


eA 


MORGAN CONSTRUCTION CO., Worcester, Massachusetts 


Rolling Mills @ Morgoil Bearings @ Wire Mills @ Regenerative Furnace Control @ Ejectors @ Gas Producers 

















































































/ ol eas that stand the test of time spring 


from the minds of men with the courage to lead — 
to pioneer in thought — to try the untried. 


It was an idea such as these .. . a revolutionary 
new product. . . that brought Wheelabrator Corpo- 
ration into being fifty years ago. And the intervening 
years record a steady procession of other successful 
developments . . . firsts in their field. 


This pioneering, inventive spirit has permeated the 
organization since the early days of its founding. 
It is the heart of Wheelabrator’s business philosophy 
. . . the reason for its growth and leadership. 
Preserving this proud tradition is a constant chal- 
lenge and a never-ending responsibility of the entire 
Wheelabrator family of pioneers. 





they come from WHEELABRATOR 


In airless blast cleaning, the new ideas of today come from 
the perfecter of the process itself — Wheelabrator Corpora- 
tion. Since its invention twenty-five years ago, the Wheela- 
brator has opened up a vast world of uses in many fields. Its 
history is one of challenges met and needs fulfilled. 


In the steel industry, for example, Wheelabrator’s preeminence 
stems from more than a decade of pioneering leadership . . . 
in developing the first machines and methods for utilizing the 
airless blast process for finishing mill rolls and descaling sheet 
and strip, slabs and billets, structural shapes, wire rod and 
bar stock. 


Added to these accomplishments is the fact that Wheela- 
brator’s background includes the most varied and extensive 
experience, by far, from the standpoint of successfully op- 
erating installations . . . 132 machines in 103 plants. 


Sensing problems. . . finding practical ways to solve them 
. .. pursuing the policy of progress through creative engineering 
. . . that’s why the new ideas in blast cleaning come from 
Wheelabrator. And a good policy it is — for the next fifty 
years, too. 


WHEELABRATOR corporation 


396 S. Byrkit Street Mishawaka, Indiana 


Canadian Offices: Scarborough (Toronto) Montreal 
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YEARS OF PROGRESS 
WHERE PIONEERING 
LEADERSH'P INSURES 


PERFORMANCE 





World's largest manufacturers 
of airless blast equipment 
and steel abrasives. 





Do-It-Yourself... . 


Let’s design 
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a speed reducer today 


latest brainchild without ruining the design? 

Doggone manufacturers all build reducers 
too big to fit into those few cubic feet you’ve got 
left for the reduction unit back behind the 
double-ended dingbat? 


S you can’t find a speed reducer to fit your 


Revolt! Design your own! Show ’em! 


By George, design it yourself and it’ll fit. 
How? Well, you know your size limits. Draw 
the biggest box that’ll fit the space and you’ve 
got your reducer housing specifications. 


Now you need gears that will (1) transmit the 
needed horsepower under all operating condi- 
tions, (2) provide the ratio your machine re- 
quires and (3) fit the space that’s available. 
You'll soon discover that there are limits to 
what gears can do in transmitting horsepower. 
The cheapest answer is parallel shaft helical 
gears. If they’ll fit you’re in clover. But they 
take the most room, especially when you’re out 
of the fractional hp range. The right angle worm 
and gear combination is the most compact drive 
arrangement. 


Here again you have a choice. Cylindrical 
worm gearing is often used, and if itll do the 
job, is worth consideration. But it’s not the 
most compact possibility. The best way to 
shrink gears and still carry the load is the double- 
enveloping worm gear design. Both worm and 
gear are throated and the two literally wrap 
around each other. This brings center distance 
of the two shafts closer together and you can 
put them inside smaller housings. 


Does this reduce load capacity? No sir! You 
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can carry the same load with center distances 
up to 33% smaller than those of cylindrical 
worm gears. Or use the same center distance 
and carry a greater load. Will these gears hold 
up in operation? Sure, if you beef up the teeth, 
the bearings and the housing. Use straight- 
sided worm and gear teeth and you'll get all 
the strength there you’ll ever need. Use large 
taper roller bearings with real B-10 life. Use a 
reinforced, heavy wall housing that won’t dis- 
tort under load. Put fins on it for added cooling 
and increased thermal horsepower capacity to 
meet your needs. Now, put the whole thing 
together and you’ve got a speed reducer that’s 
a dilly. 


Designing your own speed reducer give you 
a headache? Looking for an easier way? There 
is one. Someone’s already done exactly what 
you're talking about. You can order that com- 
pact speed reducer right off the shelf. Where? 


Cone-Drive Gears, that’s where! 


Yes sir. They stock double-enveloping worm 
gear speed reducers from fractional to 665 hp. 
Standard ratios from 5:1 to 70:1 in about 15 
increments, all interchangeable in any type 
housing of a given center distance. Worms over 
and worms under. Gear shafts vertical, too. 
Single- or double-extended output shafts, or 
shaft mounted. Over 200,000 combinations pos- 
sible. Wow! Just about anything you want. 


Better get Cone-Drive’s new speed reducer 
catalog that details everything. Ask for Bulletin 
CD-218. Cone-Drive Gears, Div. Michigan Tool 
Co., 7171 E. McNichols Rd., Detroit 12, Mich. 


Iron and Steel Engineer, June, 1958 











SKY! 
truck 
Mod 
eithe 
20,0( 









SERIES MF-ELBOLIFT: Works on lever- 
age principle new to lift truck design... 













eliminates entire mast assembly. Carry- 
ng a load of 15,000 Ibs., the Elbolift 
passes easily through any 78” boxcar 
joor...will right-angle stack a 52” long 
oad up to 120” high comfortably in a 
13’ 8” aisle. CAPACITIES: 12,000 to 
20,000 pounds. 








Aulomalic Electric Industrial Trucks Cost Less to Own...Le 


AUTOMATIC 
TRANSPORTATION 
COMPANY 


Division of The Yale & Towne Manufacturing Company 


47 West 87th Street—Dept.H8 —Chicago 20, Illinois <= | 











SERIES TLO: First heavy duty die handlers ever made 


ss to Operate 


WORLD'S LARGEST EXCLUSIVE BUILDERS OF ELECTRIC-DRIVEN INDUSTRIAL TRUCKS 


SES T OF THE BEAVIE£@... 


Automatic... 
Most Complete Line of Steel and 
Die Handling Equipment 


Capacities up to 110,000 Ibs. or more 


In the heavyweight division of materials handling, no other line 
matches the versatility and range of Automatic’s heavy duty trucks. 
This is the direct result of many years of specialized engineering 
and manufacturing experience in the coil and die handling field. 
The five examples shown here comprise only a small sampling of 
the wide range of heavy duty handling requirements served by 
Automatic equipment. So don’t hesitate to call us in on any problem 
involving weights up to any practical limit. No obligation, of course. 
Just mail the coupon. 





COIL-UPENDER ATTACHMENT: Picks up coil in vertical position and 
rotates to horizontal or vice versa. Holds coil securely throughout 
rotation... prevents telescoping. Handles up to 60,000 Ibs. Now avail- 
able on Automatic HR Series or as an attachment for any Automatic 
Truck of suitable design and capacity. 





SKYLIFT GIANT: Heavy duty mast type with completely hydraulic loading, unloading and 

truck available with either forks or ram. lift. Bullards move much faster and smoother than in MODEL TLO-10: Shortest, most compact 20,000 
Model shown here has split ram to handle any mechanical system...unloads at end or either pound die-handler made...fastest, easiest to 
either 1 or 2 coils at a time. CAPACITIES: side to meet any requirements of space and accessi- maneuver, especially in narrow aisles. Hydrau- 
20,000 through 80,000 pounds or more. bility. CAPACITIES: 4,000 to 110,000 pounds or more. lically operated lift, loading and unloading. 


AUTOMATIC TRANSPORTATION COMPANY 

Division of The Yale & Towne Manufacturing Company 

47 West 87th Street, Dept. H&, Chicago 20, Illinois 

( Please rush me complete specifications on following Automatic 
heavy duty equipment. 
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Monroe 
Shock Absorbers 
rely on performance 
of YODER Tube Mills! 


After 15 years of continuous operation 
the Yoder Type-M Electric-Resistance 
Weld Tube Mill shown here, is still pro- 
ducing precision tubing for the Monroe 
Auto Equipment Co., Monroe, Michigan. 


Yoder produced tubing is the basic com- 
ponent of the famous “Monro-Matic” 
shock absorber. Measuring 2 %4” out- 
side diameter (plus several other sizes) 
the tubing is made from 22 gauge strip 
in one continuous operation... it is 
automatically cold-roll formed, welded 
and cut to pre-determined lengths. 





This typical installation of a Yoder tube 
mill exemplifies the accuracy, depend- 
ability and production economies of 
Yoder-made tubing. If your business 
requires pipe or tubing, ferrous or non- 
ferrous, in sizes from 44” to 26” diam- 
eters, there is a Yoder mill designed 
to produce it economically, efficiently 
and accurately. 


THE YODER COMPANY 
5495 Walworth Avenue « Cleveland 2, Ohio 






Check into the many cost-saving 
advantages of operating a Yoder 
pipe or tube mill ... write for the 
fully-illustrated 88-page Yoder 
Tube Mill Book... ét is yours © 
for the asking. 










PIPE AND TUBE MILLS (ferrous or non-ferrous) 


COLD ROLL FORMING MACHINES 
ROTARY SLITTING LINES 





MANUFACTURING | 
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ALCOA 
HAS THE 
RIGHT COMBINATION 


For 15 years, Alcoa has lived with leading engine and equip- 
ment builders and bearing manufacturers to solve their bearing 
problems. From this experience, we learned that the ideal bear- 
ing material can’t excel in one way and fail in another. For 
example, a bearing material must be hard enough to withstand 
wear, yet soft enough to embed; strong enough to carry heavy 
loads, yet ductile enough to conform. In short, the best bearing 
material must have the right combination of features to meet 
demands from many directions. 

We were certain from the start that aluminum, because 
of its inherent properties, must hold the answer, and so we 
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launched a long series of tests. After more than 400 different 
aluminum alloys had been tried, we found the ones we wanted: 
the aluminum alloys with the right combination of advantages. 
These Alcoa” Aluminum bearing alloys are now used in solid 
cast aluminum bearings that: 


Withstand Heavy Loads . . . up to 10,000 psi on projected area. 


Run Cooler . . . Because aluminum is the best heat conductor 
among bearing materials, aluminum bearings run cooler. . . 
as much as 20° by actual test. 


Conform Readily . . . Aluminum has good ductility, conforms 
readily to misaligned shafts and nonparallel pins to reduce 
unit loading, extend bearing life. 

Hawe Ideal Embeddability . .. Aluminum embeds dirt particles 
better than bronze, but not as deeply as babbitt; particles roll 
out easily and are trapped by filters. 

Resist Corrosion . . . Aluminum bearings are unaffected by cor- 
rosive additives in oils and need no protective coatings. 

Offer Design Flexibility . . . Aluminum’s combination of struc- 
tural properties allows great flexibility in design. 

Why not have the right combination of features working 
for you in all your bearing requirements? Call your nearest 
Alcoa sales office for further information. Or, write Aluminum 
Company of America, 1983-F Alcoa Building, Pittsburgh 19, 
Pennsylvania. 


' Your Guide 
atcoa &. to the Best in Aluminum Value 


| ALU | C4 “ALCOA THEATRE” 
atumimua commany or amemca go Exciting Adventure 


Alternate Monday Evenings 





“ 
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Eliminate sticking, arching, plugging of bins, 


hoppers and chutes--Keep them flowing freely 
with ..@.. F . 
















on sand hopper over feeder 


Pulsating Magnet 


BIN VIBRATORS 


a 


——designed to keep materials flowing freely through 
bins, hoppers and chutes — efficiently, effectively and 
economically. 
help processing equipment operate at full capacity by 
eliminating slow downs or shut downs due to arching 
and plugging of materials. 

—— SYNTRON Bin Vibrators set up waves of powerful, high 
speed, instantly controllable vibrations, 3600 per minute, 





Mon rock storage hopper 
a wa 


tages for low cost operation — versatility, dependability, 
easy installation and inexpensive maintenance. 

SYNTRON Bin Vibrators are built in a wide range of 
sizes to fill every need from a cubic foot hopper to large 
bins and bunkers. 

Available in electromagnetic, pneumatic or hydraulic 
powered units. 

Solve that troublesome bin problem with SYNTRON Bin 
Vibrators. Send details to our application engineers or 





that th t stubb terials. 
ee eee a ee check your telephone directory for the nearest SYNTRON 


SYNTRON engineered Bin Vibrators offer these advan- Representative. RP-258 


Builders of Quality Equipment for more than one third of a century. 


Other SYNTRON Equipment of Proven Dependable Quality 


designed to increase production, cut production costs, improve products 


Vibrators 

(bins, hoppers, chutes) 
Vibratory Feeders 
Vibratory Screens 
Shaker Conveyors 
Vibratory Elevator Feeders 
Weigh Feeders 


Packers and Jolters 
Hopper Feeders 
Lapping Machines 
Rectifiers 
(Silicon and Selenium) 
a-c to d-c Selenium Rectifier Units 
Electric Heating Panels 


Electric Heating Elements 
Sinuvated Wires 

Shaft Seals 

Electric Hammers 
Concrete Vibrators 

Paper Joggers 


Our representatives will be glad to work with you in 
selecting the proper equipment for your operation. 


Call your nearest Syntron representative 


SYNTRON COMPANY ~—Es_«y | 
699 Lexington Avenue Homer City,Penna. 
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Write for a SYNTRON 
Illustrated Catalog — FREE 








HE CAN “MEASURE” MORE PROFIT FOR YOU. This 
Dowell service engineer can measure the amount of scale 
he removes from a line, using the Dowell method of 
chemical cleaning. This removed scale and sludge can also 
be measured in increased profit dollars for your company. 

Example: Scale build-up in the main water supply line 
of a major Midwestern plant had reduced the “C” factor 
from 105 to 72. This situation became apparent just at the 
start of the peak season for the company. Management had 
a choice between laying an auxiliary line or trying to clean 
their present one. They decided to clean the line—but not 
the old-fashioned mechanical way. Time would not permit. 
Dowell was called in to do the job—chemically. 

Dowell Service was fast—the job was done in three 
days. Dowell Service was effective—the “C” factor was 
increased to 92. Dowell Service was profitable for the cus- 


f 


tomer—$71,000 was saved and the company’s annual profit 
was protected. 

With Dowell Service you receive the benefits of more 
than fifteen years experience in chemical cleaning—plus 
a full line of equipment, chemicals, and trained personnel. 
You pay one charge, get an efficient job, handled by 
experienced people. 

Your maintenance and operating engineers probably 
know about Dowell Service. Ask them for the facts. 
Decide for yourself about the additional profit possibilities 
to your company with Dowell Service working for you. 
DOWELL—A SERVICE DIVISION OF THE DOW CHEMICAL 
COMPANY. Headquarters and research center, Tulsa, Okla- 
homa, with 165 offices and stations to serve you. 


Chemical cleaning service for industry 
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ECsM CONTROL helped maintain 
steady production of wire for 
giant cables on Mackinac Bridge 











BRIDGE DRAWING « Courtesy of Dr. D. B. Steinman, 
Cons. Engr. INSTALLATION PHOTOS « Courtesy of 
American Steel & Wire Division of U. S. Steel Cor- 
poration, and Vaughn Machinery Co. 


EC&M Wire block Controller (at left) for 
60/75 HP, 500-1800 RPM, 230 Volt Motors. 


Below is 725 HP, 440 Volt Synchro- 
nous Motor Starter for 500 Kw Generator. 






SMOOTH STARTS— QUICK STOPS 
Wire drawn at speeds up to 700 feet per minute! 


Recently completed Mackinac Bridge connects the two 
peninsulas of Michigan and stands as a great link in our 
national highway system. EC&M Control played an im- 
portant role by helping maintain a steady flow of 0.192” 
diameter wire, drawn from rods, to make up the 2-ft. 
diameter suspension cables. 

Good wire-drawing demands several things—ability to 
(J) thread at slow speed, (2) accelerate smoothly to 
continuous drawing speed, and (3) provide quick-stop- 
ping when the reel is finished or a snarl develops or 
the wire breaks. EC&M Control for wire machines is 
custom engineered and built to the size and number of 
motors per machine and to the demand for ever-increas- 
ing production-speed. 

Consult EC&M on wire-drawing problems. 


THE ELECTRIC CONTROLLER & MFG. CO. 


A DIVISION OF THE SQUARE D COMPANY 
CLEVELAND 28 + OHIO 
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Detroit Steel 
Fast’s Couplings 
Fast’s + 4)2 Coupling on a 1200 GPM Wilson-Snyder 
descaling pump. A 1500 hp., 1770 rpm motor drives the * 
unit which operates at a head of 1250’. with Only 
Minimum 
Mainte ce 











= 


Fast’s Couplings have reduced costly downtime and 
maintenance at Detroit Steel Corporation’s Portsmouth, 
Ohio hot strip mill. Over 100 in number, they range in 
size from +1 to #20. Many of these couplings have op- 
erated with practically no maintenance for six years. 
Detroit Steel chose Fast’s Couplings because of their 












Fast’s #2 Coupling on a Worthington Type 4-L-1 


4 / 
_ Gras os oe eS head of 175’. Pump Here’s why Fast’s design pays off in low-cost mainte- 
speed is 3570 rpm. Motor is 60 hp. 


sound basic design. 


nance and trouble-free performance: mechanical flexi- 
bility compensates for misalignment. Couplings last 
longer because there’s no metal-to-metal wear. Positive 
lubrication forms a film on load-carrying surfaces. 
Metal-to-metal seal keeps out dirt, grit and moisture. 


For more details, write to Koppers Company, INc., 
Fast’s Coupling Dept., 3006, Scott St., Baltimore 3, Md. 


THE ORIGINAL 





Engineered Products Sold with Service 





an , *  * 





Ps 


Fast’s #1 Coupling on a 2500 CFM ventilating fan. 
Fan motor is 1% hp. Rpm is 1800. 
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200 TONS 
AN HOUR 


CONTINUOUSLY 


200 tons of steel slabs are heated to roll- 
ing temperature every hour, continuously, in 
each of these Surface monsters—world’s larg- 
est slab furnaces. 

No other furnace today can list all of 
these features: 


Cantilever skid supports* permitting un- 
obstructed combustion space for underfiring. 

Furnace lines and burner design which 
provide high heat input from the moment 
the slab enters the furnace. 

Built-in control* to prevent intermingling 
of gases from upper and bottom zones, pro- 
viding better control of heat application, and 
preventing overheated slab end. 

Anticipatory control which reduces tem- 


perature head when rate of slab discharge 
decreases. 


Air preheat up to 1100°F. 

Television signal to pusher pulpit, inform- 
ing operator of the exact position of the 
leading slab. 

This is another demonstration that, at 
Surface, unconventivnal thinking and con- 
ventional experience are a productive team 
for the steel industry. Surface Combustion 
Corporation, 2404 Dorr St., Toledo 1, Ohio. 
*patents pending 
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Furnace with roof and 
superstructure can be 
designed to swing over 
tapping spout or 
over slag spout. 
Superstructure alone swings 

clear for roof changing. 




































With a Lectrome/t Furnace you have a choice 


THE ROOF CAN BE BUILT 
FOR FRONT OR BACK SWING 


ELECT the direction of swing that best fits your plant 

layout—over the tapping spout or over the slag spout. 
Lectromelt’s design and method of separately supporting 
the roof structure makes this possible. You profit by the 
greater efficiency and convenience that result. 

Note in the above drawing how the furnace top swings 
clear of the furnace; there’s no interference with the 
charging bucket to slow down the charging operation. 
Lectromelt places the pivot point away from the furnace 
shell to accomplish this. And, because the swing of the top 


can be less, there's less strain on the conductors. 


Catalog No. 10 describes Lectromelt furnaces. For a 
copy write Lectromelt Furnace Division, McGraw- Edison 





Company, 310 32nd Street, Pittsburgh 30, Pennsylvania. 


Lectromelt g 
TORE 


CANADA: Canefco Limited, Toronto . . . ARGENTINA: Master Argentina, Buenos Aires . . . ITALY: Forni 
E ) \ Stein, Genova . . . ENGLAND: Electric Furnace Co., Ltd., Weybridge . .. GERMANY: Demag-Elektrometal- TWO HUNDRED TONS 
[ i | lurgie, GmbH, Duisburg . . . SPAIN: General Electrica Espanola, Bilbao . . . FRANCE: Stein et Roubaix, CAPACITY 





Paris... BELGIUM: S. A. Stein & Roubaix, Bressoux- Liege... JAPAN: Daido Steel Company, Ltd., Nagoya 
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Allegheny Ludlum Steel Corp.’s 
New Forge Shop, Dunkirk, N. Y. 


Emil Kern, Vice-President in Charge of Engineering, Aliegheny Ludlum Steel Corp., Brackenridge, Pa. 


and James E. Trabits, Plant Engineer, Allegheny Ludlum Steel Corp., Dunkirk, N. Y. 





EMIL KERN 


J. E. TRABITS 


.... many unique features 
have been designed inlo Allegheny Ludlum’ s new 
. all the facets of the 


operalion—furnaces, material 


forge shop at Dunkirk... 


handling, presses, and auxiliary equipment 
have been combined into a well-planned and 


efficient shop . . 


LLEGHENY Ludlum’s new forge shop is a 
LX part of this company’s main expansion and 
modernization program and had been under considera- 
tion for some time. 

A 2000-ton general purpose forging press was re- 
quired to shape large ingots of tool steels and special 
metals into blocks, slabs, heavy flats, disks and the 
like. In addition, this press was installed also to forge 
smaller ingots of these metals into blooms and billets 
on a production basis. 

A desire to consider mechanization where practical 
and economical, to keep capital outlay and spare part 
requirements at a minimum and install a shop with 
low operating and maintenance cost, and in keeping 
with today’s standards of safety and good housekeeping 
is reflected in the many ways this shop differs from 
conventional layouts. 
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Before and during the drawing up of plans and speci- 
fications, a good many forge shops in the United States 
and abroad were studied and analyzed. The most 
important press builders were also consulted. This 
was considered advisable because press shop tools, 
especially the forging press for this class of work, had 
not changed much during the last few decades in 
spite of its many shortcomings. 

The study dealt with collecting facts on maintenance 
and life of equipment, occurrence of breakdowns, 
advantages and disadvantages of various press drives 
and their dependability and economy, also safety 
and insurance problems, and, last but not least, facts 
were compiled on the time proved machinery designs 
available and their performance and production 
records. 

To sum up the results of the study, one had to 
keep in mind that every plant visited hed a different 
production program to meet and no doubt the shop 
this paper deals with is no exception in this respect 
and acknowledgedly offered possibilities for solutions 
that may not have satisfied other shops. 

Nevertheless, there were a great number of items 
of a general nature in every shop which could be pin- 
pointed as needing improvement, but nothing was 
done about it perhaps for lack of funds, opportunity or 
determination to follow through with good ideas. 
The design of the forging press proper was mentioned 
already in this connection. 

But then there were the material handling problems, 
the flow of the product through the shop, the hard 
manual work one encounters in a forge shop wherever 
one turns, the difficult way of handling tools like anvils 
or knives, the poor visibility and working conditions 
in the buildings, the awkward way of straightening a 
piece of shafting or a flat, the unsatisfactory way of 
forging close to size and so on. Many of these things 
could be improved upon in almost any shop. 

There were also other aspects which received con- 
sideration in this new shop. Very important was the 
idea to use simple machine elements arranged in a 
simple way to facilitate maintenance and assist the 
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Figure 1 — The 2000-ton press was installed to shape large 
tool steel ingots and special metals and also to forge 
smaller ingots of these metals into blooms and billets on 
a production basis. 





job trainer, to use fewer different elements if custom 
built but more of the same kind to protect operation 
from undesirable shutdowns if one or the other failed. 
This reduced spare parts requirements. Furthermore, 
the accessibility and ease of replacement of all parts 
subject to normal wear and tear was given thorough 
thought. Spares had to be built into the equipment 
wherever possible. 

\ll these factors were considered worthy of atten- 
tion as contributing to the increase of the operating 
coefficient or tons per month output of the shop in- 
stead of depending on the press alone, even though it 
may have a drive and control to permit 100 strokes 
per min. It was concluded that the speed of a press as 
expressed in strokes per minute was no indication of 
the efficiency of an entire press shop, no more than 
power consumption of the press could be used as a 
measure of economy in a press shop. 

Allegheny Ludlum Steel Corp.’s Dunkirk Works 
employs approximately 2200 men, and produces over 
200 principal types and grades of specialty steels. 
Products consist mainly of: tool and high-speed 
steel bars, wire and forgings, stainless steel bars and 
wire and similar products in special alloys, such as 
high temperature materials, automotive valve steels, 
titanium, ete. 

The general trend in industry is towards larger 
forged sections. This actually is not unique in the 
forging business, but is common in all phases of steel 
production. The Dunkirk Works was limited to forgings 
that could be produced from an 18-in. square ingot. 
The new press shop is designed to handle ingots up to 
15 tons, with provisions made to handle larger ingots 
in the future. 


MATERIAL FLOW 


Kach day’s work is planned in the work’s central 
scheduling dept., the ingots being selected from the 
annealing and storage area. Depending on size, this 
material is stacked in furnace loads on specially de- 
signed pallets or may be loaded directly on trucks or 
trailers hauled by tow tractors to the press shop. 
Provisions have also been made for rail transporta- 
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tion. In some special cases the ingots are transported 
hot from the melt shop. 

Upon arrival in the forge shop, ingots or loaded 
pallets are placed on the preheat furnace cars by over- 
head crane, using specially designed handling attach- 
ment. Upon completion of the preheat cycle, each 
palletized load of ingots is removed from the furnaces 
with the overhead crane and placed in front of the 
batch furnace in which they are to be charged. 

The overhead charging machine then places the 
ingots into the furnace. When forging small ingots 
all the charger’s time is utilized in serving the press, 
especially when several reheats are required. When 
forging large ingots, the charger has much more time 
available for auxiliary duties, which may include load- 
ing the high heat furnaces directly from the preheats. 
In this case the large ingots can be loaded directly on 
the preheat furnace cars by crane, using ingot tongs. 

Upon reaching forging temperature, the charging 
machine delivers an ingot to the press, places it in 
the manipulator jaws and then removes the previously 
forged piece from the press die. This piece will be 
recharged into the batch furnaces if reheating is re- 
quired, placed in a car type furnace for annealing, 
in a pit for slow cooling, on the transfer car for flame 
cutting or in a dirt area for air cooling, depending 
upon the type of steel and the next operation to be 
performed. 

The annealing furnaces have doors at both ends, 
permitting the discharge of annealed material in the 
finishing aisle. The slow cool pit is located so that 
material placed in it by the overhead charging machine 
can be removed by the finishing aisle crane. In case of 
flame cutting, the piece is cut on the bed of a transfer 
ear and can be removed with a crane in either aisle. 
The design and location of the above facilities for 
these intermediate operations eliminates a handling 
and transfer problem. 

For added flexibility, the high-temperature car 
type annealing furnaces were designed to heat steel 
to forging temperatures. This feature accounts for 
itself very satisfactorily when physical dimensions of a 
forging exceeds the design limitations of the normal 
heating facilities or when problems of expediency, 
efficiency or emergency arise. 

The charging machine is equipped with automatic 
door opening apparatus. This enables the operator to 
select and operate any furnace door from any position 
in the press aisle. It is also used to control a hydraulic 
lift and motorized ingot turnaround in front of the 
press. The turnaround retracts into the floor when not 
in use. 

A six-ton manipulator is used at the press. It is 
remotely controlled from a floor mounted pulpit ad- 
jacent to the press. This pulpit also contains the press 
controls. 

The simultaneous operation of both pieces of equip- 
ment was considered feasible due to the corporation’s 
experience with one man operation of other equipment, 
such as, reversing mills, ete. Due to the automatic 
control of the press, this arrangement has worked out 
quite satisfactorily in actual practice. 

The overhead 15-ton capacity crane, utilizing an 
idler forging block, is used to assist the manipulator 
in handling ingots beyond its capacity. A 50-ton crane 
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installed on a second level above the main crane run- 
way in the press area can also assist in manipulation 
of forgings under the press die. Manipulation of large 
forgings can be accomplished by using the two cranes, 
one using a motorized and the other an idler forging 
block. 

By installing one or two furnaces in the area serv- 
iced by the 50-ton crane, the maximum size forgings 
can be increased above the present 15-ton limit. 

The material transferred to the finishing aisle is 
inspected, tested and prepared for shipment to the 
customer or other department of the plant for hammer 
recogging or rolling into various mill products. The 
materials may be machined, cut to size or ground before 
shipping from the shop, depending upon what is re- 
quired for further processing in the plant or specified 
by the customer. Some materials must have inter- 
mediate conditioning on the billet grinder before press 
finishing. 


THE FORGING PRESS 


The 2000-ton general purpose forging press is of the 
two-column inverted type arranged ‘o1 manual, semi- 
automatic and full automatic cycling. 

The press has an uninterrupted stroke of 72 in. 
and daylight between bolsters of 10 ft. Column cen- 
ters are 124 in. left to right, 80 in. front to back and 
its maximum height above floor is 19 ft-5!5 in. The 
maximum die width which can be accommodated is 
90 in. 

The press is equipped with a lateral die shifting 
mechanism consisting of five 7-ft long sliding bolsters. 
The width of these boltsers is 48 in. They facilitate an 
entire die change setup for any particular operation 
requiring more than one type of die. A combination 
forging die and cutoff knife permits fast, efficient cut- 
ting of forgings under the press. Many other tools, 
such as, “‘V”’ dies, straightening dies, jackstands, 
upsetting bolster, etc., can also be mounted on the 
bolsters. The drive permits the interchange of bottom 
dies in 15 sec. Utilizing the slide, the top die can be 
changed in less than five minutes. 

The power plant for the press consists of oil hydraulic 
axial piston type pumps driven in pairs directly. The 
total connected horsepower for these pumps, including 
several auxiliary oil pumps, totals 1568 hp. Although 
the pumps have capacity to cycle the press at greater 
speeds, it has been gratifying to observe operators with 
relatively little experience forge with 11!-in. bites, using 
30 strokes per min and planishing with 60 strokes pet 
min. 

The direct pumping system permits instantaneous 
relief of all line pressure by depressing a single button 
which disconnects power to the drive motors. Also, 
the fluid pressure is maximum only for small increments 
of time, since its pressure is proportional to the re- 
sistance being encountered in cycling the press. At 
the press all piping is connected to parts rigidly fas- 
tened to the underside of the base. This eliminates 
fatigue stresses in the piping caused by any slight sway 
of the moving parts although not noticeable to the 
naked eye. The absence of overhead piping eliminates 
the possibility of accidental damage by overhead cranes 
or other handling facilities. All these factors spell safety 
even when using oil as a working fluid. 
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Figure 2 — Press design gives the operator excellent view. 




































Specific details of the press design and its control 
are the subject of a companion paper, entitled, ‘The 
Modern Forging Press and Its Control” by Otto 
Hoffman and Alex Krynytzky. 

The main stationary press platen is resting on a 
sandwich of steel plates and synthetic rubber and is 
bolted securely to its foundation. The pit, which this 
platen straddles, is 25 ft 6 in. deep and provides ample 
room for the servicing of the press cylinder packings, 
pipes and operating valves. 

Along side the press pit proper is the pump cellar, 
its floor being 14 ft below main floor level. In this same 
area are installed the service water recirculating pumps, 
the air circulating system, the prefill tank and other 
auxiliary equipment, including all electrical control 
cabinets. 

This arrangement frees valuable floor space, around 
the press and the die slide, at the same time providing 
a normally satisfactory fireproof installation with addi- 
tional safety in regards to any such hazard. 

The circulating air system is of a combination 100 
per cent make-up and recirculating type and provides 
sufficient air for motor cooling. As a safety measure, 
it is interlocked with a rate of temperature rise type 
fire alarm system. It also can supply ventilation at the 
operator’s pulpit and fresh air to the bottom of the 
press pit. It can also syphon out objectionable gases 
from the pit, if this should become necessary during 
maintenance work in the pit. 

No attendant is required in this pump cellar since 
all of the equipment housed therein needs only periodic 
inspection. This is done twice a day when inspecting 
the operating valves and main cylinder packings. These 
are readily accessible in the pump cellar from a per- 
manent steel scaffolding arranged all around the press 
for this purpose. It should be noted that on this press 
installation, the press cylinders are located in the 
pump room, an area which is normally a cleaner place 
than the forge shop itself. All other parts, such as 
pull back cylinder packings and column wiper rings, 
are in easy reach from the shop floor. 

The working floor around the press is designed for 
heavy loading. To promote good housekeeping, floor 
plates, two and three inches thick fitting tightly around 
the press base, have joints only on the heavy structural 
supports to make for a dust and scale proof cellat 
ceiling. The press base makes a natural cover protecting 
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Figure 3—A six-ton manipulator is used at the press. 


the cylinders and packings from such contaminates. 
To further promote good housekeeping habits in 
this area, special attention has been paid to the prob- 
lems of draining and replenishing oil from reservoirs, 
tanks and related press elements. The system is filled 
from permanent piping originating beneath a cover 
on the control pulpit. A drain line extends to containers 
at the bottom of the press pit, which is removed through 
the cellar hatechway by crane. 

Special tailoring of the relatively narrow top cross- 
head permits a very close approach to the die with 
handling equipment. This top crosshead, which is 
clean due to absence of prefill tanks, valves, piping, 
ete., eliminates any interference for these facilities 
and possible accidental damage to such auxiliary equip- 
ment by overhead cranes. Chains, etc., can be hung 
from the crosshead to assist in supporting pieces during 
the forging operation. 

Noteworthy control features incorporate the con- 
trol of the upper and lower limits of the press cycle by 
limit or adjustable pressure switches. The press is 
reversed by either the limit switch setting or selected 
tonnage, whichever is reached first. This permits forging 
or planishing to size or to any desired tonnage within 
the capacity of the press. Two sets of control limit 
switches, each individual switch being remotely 
adjusted from the pulpit, are provided for forging 
pieces with unequal sides such as flats, or for opening 
the dies to permit the rotating of squares, ete. Our 
experience indicates size can be held within less than 
!. in. by this method. To compensate for different height 
Figure 4 — The pulpit contains both the manipulator and 
the press controls. 



















forging dies, the limit switch scale can be zeroed. 

Through a selector switch, the operator can cut in 
or out the delivery of ten pumps any time during the 
operation without stopping the drive motors, By 
controlling the number of pumps delivering oil to 
the cylinders, he controls the forging or planishing 
speed as he wishes. 

In case of emergency, the operator can interrupt 
the cycling and return the press to its uppermost 
position by depressing the emergency stop button. 
This does not disconnect the power to the pump 
motors, and, therefore, keeps them running for im- 
mediate resumption of operations. However, there is 
another emergency motor stop button provided, which 
if depressed, stops the press and all components of 
the power plant instantaneously. 

The relatively simple press control, along with good 
visibility afforded by the two-column design, permits 
the press operation from the specially designed manip- 
ulator control pulpit mounted on the shop floor. 

All press and auxiliary operations, including main 
line electrical disconnect switch, individual motor 
start switches, selector switches for the types of opera- 
tion and operating control limits, individual limit 
switch setting, scale zeroing, die shifting mechanism, 
speed and tonnage control, etc., are remotely controlled 
from this pulpit. 

All controls are conveniently placed in accordance 
with their frequency of operation and in a similar 
position on the pulpit in respect to the operator as 
the drive for the particular motion it controls on the 
equipment. Wherever possible, they are arranged so 
that the movement of the controls affects a corre- 
sponding movement of the work piece under the press. 
Having mounted each control within easy reach and 
at the proper elevation and angle relative to the oper- 
ator for the most natural and comfortable arm and 
leg movements, it greatly reduced operator fatigue. 

The six-ton capacity manipulator travels on rails 
embedded in the floor and is of a standard straight 
line design with the frame straddling the peel. It 
has all motions normally found in this type equipment, 
such as angular and straight slewing, parallel and 
angular vertical lift in respect to the floor, peel rotat- 
ing, forward and reverse travel, etc. The gripper arms 
are arranged to handle pieces from 3 to 60 in. and 
provisions are made for fast interchange of different 
type jaws or buttons. Special designed jaws are pro- 
vided to permit the forging of sections down to 4 
in. square from end to end under the press die without 
the necessity of turning the piece. 


FURNACES 


Since the Dunkirk plant is a specialty steel producer, 
production is of a jobbing nature. Many different types 
and grades of steels are forged which require various 
forging, annealing and treating temperatures. These 
factors cause a scheduling problem which have greatly 
influenced the type and design of the forging shop 
furnaces. 

Three car-type furnaces are provided for preheating. 
Three pallets of steel can be placed on each furnace 
ear. Physical dimensions allow for heating a 4 ft 
high load on a usable hearth area of 19 ft-2'% in. by 
6 ft-4 in. All material is supported a foot above the 

































top of the car refractories by furnace bars and alloy 
piers. A total of nine 2!5-in. gas burners fire in the 
void beneath the load. The burners have sufficient 
capacity to heat, 90,000 lb of steel plus pallets, furnace 
bars and supports to 1500 F in 14 hr. Combustion air 
is supplied by a 5-hp, single-stage, 63,000 cfhr blower 
at 10 ounces. Three 29-in., 3-hp, 1000-rpm fans in- 
serted in the roof of each furnace provide constant air 
circulation to insure good temperature uniformity 
throughout the load. Alloy blades and water cooled 
bearings permit their operation up to temperatures 
of 1650 F. The ear is driven by a rack and pinion drive 
which is electrically interconnected with the door. 
The car cannot be moved until the door is completely 
open. 

A total of five out of six batch type furnaces are 
installed in the shop. Each furnace has two compart- 
ments which are controlled and operated as individual 
furnaces. All hearths are approximately eight feet 
wide and four feet above the floor. Four furnaces have 
effective hearth depths of twelve feet. The other is 
sixteen feet deep to permit the recharging long billets 
for reheating. 

Ingots are charged into the furnaces in two rows. 
Due to the generously large door openings, sections up 
to 18 in. square can be removed over the top of the 
front row with the overhead charging crane. Partially 
forged pieces can also be recharged into the same fur- 
nace if more than one heating cycle is required. Each 
chamber of the twelve foot furnaces is fired with five 
214-in. gas burners and are equipped with furnace 
pressure controls. Combustion air for each furnace is 
supplied by a 24-ounce, 115,000-cfhr, 20-hp, single- 
stage blower. The burners have a capacity to heat 
15,000 lb of steel from room temperature to 2200 F 
in four hours or 30,000 lb in eight hours when charged 
into a 1500 F furnace. An individual blower of the 
same size and an extra burner is used for each com- 
partment of the sixteen-foot furnace. 

The three car-type furnaces used for heating ingots 
or annealing are all of identical construction. Each 
has an effective hearth area of 8 ft wide by 1615 ft 
long. The furnace chamber and doors are of sufficient 
height to permit the placement of material in the fur- 
nace with the overhead charging crane. A rack and 
pinion type car drive and door on each end of the fur- 
nace allows the car to be charged or discharged in 
either of the main building aisles. 

Each furnace is fired with seven 1!-in. gas burners 
in two rows on each side, three being mounted on top 
and four on the bottom. The lower burners fire against 
a fire brick wall to prevent flame impingement on the 
steel. Combustion air is supplied with a 10-hp, single- 
stage, 69,000-cfhr, 20-ounce blower. The high tempera- 
ture annealing furnaces, which double as forging fur- 
naces, have a control range of 1300 to 2300 F. They 
have burner capacity to heat 25,009 lb of steel from 
room temperature to 2000 F in four hours when placed 
in a 1500 F furnace. Optimum temperature uniformity 
is obtained from 1700 to 2300 F. However, they can 
be used for low temperature anneals down to 1400 F 
where very close temperature uniformity is not  re- 
quired. The low temperature annealing furnace has a 
control range of 1300 to 1800 F and is equipped with 
furnace pressure controls. It has burner capacity to 
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Figure 5 — Press is of the two-column, inverted type and 
is arranged for manual, semi-automatic and full-auto- 
matic cycling. 


heat 20,000 lb of steel from room temperature to 1425 
IF in eight hours. These gas fired car furnaces have sand 
seals completely surrounding the car to prevent air 
infiltration. 

All furnaces utilize completely closed-in type, nozzle 
mix, excess air burners arranged for conversion to dual 
fuel at a later date. Variable ratio regulators on each 
burner permit correct fuel-air ratio on high fire and an 
increasing percentage of excess air as burners are 
throttled. This provides an effective high turndown 
ratio and improves temperature uniformity. Wherever 
necessary, furnace pressure controls were added to 
maintain a positive pressure in the heating chambers 
and thereby promoting maximum temperature uni- 
formity. All have single zone automatie proportional 
controls with two points recording and one controlling. 
In addition, the preheat furnaces have a program type 
control permitting adjustable heating rates from 0 
to 200 F per hr. Safety features include a manual 
reset automatic shutoff valve actuated by either low 
or high pressure gas or low pressure air switches. 
Since the preheat furnaces must operate at low tem- 
peratures, they are also equipped with supervisory 
cock systems for added safety. 

To complete our present requirements, an electric 
draw furnace with a maximum operating temperature 
of 1650 F is provided. The physical dimensions of the 
effective hearth area and height are essentially the 
same as the gas-fired annealing furnaces. The car, 
drive and doors operate in the same manner. Nine, 
220-volt heating elements arranged in three zones with 
& Maximum instantaneous input of 405 kw are con- 
nected to a 440-volt, 60-cycle, 3-phase electrical source 
through a suitable transformer. Each zone has its 
own individual temperature control. It is designed to 
heat 25,000 Ib of steel from room temperature to 
1550 F in twelve hours, hold for a specified time and 
then cool at a maximum rate of 50 F per hr. For tem- 
perature uniformity, constant air circulation is ob- 
tained with four 3-hp, 23-in. fans mounted in the roof. 
They have a maximum operating temperature of 
1750 IF. As in the car type gas-fired furnaces, a sand 
seal is provided completely around the ear. 

To keep capital expenditures for spare parts to a 
minimum, all furnaces were designed with duplicate 
equipment and parts wherever possible. All gas fur- 
naces have the same style burners and therefore du- 


77 


























Figure 6 — The forging furnace had to be designed to give 
extremely flexible operation. 












































plicate burner plates. The batch type and preheats 
have identical burners. All gas-fired car furnaces utilize 
identical sand seal castings, pinions and gear racks. 
In addition to these parts, the three annealing fur- 
naces have the same car drive units, door lift drives, 
wheels, chain pulleys, door frames, jambs, breast 
plates, ete., as other furnaces in the plant. 

Space is provided for the installation of a car type 
heat-treating furnace plus water and oil quench tanks. 
\s previously stated, all furnace doors facing the press 
aisle are remotely controlled but a selector switch for 
each door is also provided for manual operation. 


FURNACE CHARGING EQUIPMENT 


The furnaces are serviced by a 12-ton overhead 
charging crane. To cover the full size range of products, 
including flats up to 60 in. wide, the machine would 
have required two sets of tongs. A considerable amount 
of the production is in small forgings weighing under 
four tons. The physical size of the 12-ton capacity 
peel, head and tongs are large and cumbersome when 
handling small ingots and limit the number which 
can be placed in a furnace. Therefore, for this class 
of work an additional 4-ton capacity peel assembly 
with tongs was purchased and can be interchanged 
with the 12-ton assembly in less than ten minutes. 

The vertical operating range of the peels permits the 
machine to grasp a work piece from the shop floor 
and yet reach to a height of 8 ft-6 in. 

The bottom of the operator’s cab, which is the lowest 
point on the machine, is six feet off the floor. This 
arrangement, along with the two-column press design, 
permits the charging machine to handle work pieces 
from the sides of the press for straightening on dies or 
flat bolster, and permits handling tools, inserting 
mandrels into sleeves, ete. Charging the furnaces over 
the top and from a pallet placed in front of the furnace 
door conserves the charger’s time by reducing the 
number of motions and distances that must be traveled. 
\lso, this feature allows much of the floor area to be 
utilized for storage without limiting this machine’s 
service area. 

Since the next step in the charger operator’s line of 
promotion is control of the manipulator, the same type 
of operating controls are installed in both machines. 
The controls for similar motions are mounted in the 
sume relative position. 
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Other design features of the charger include: the 
mounting of peel hoist cable sheaves on springs to 
prevent the accidental imposition of excessive strains 
on the cables, a double bridge drive, full magnetic 
control for all motions, and dynamic bridge braking 
in case of power failure. The crane has a bridge travel 
speed of 225 fpm and a trolley speed of 155 fpm. 

lor additional flexibility and to insure the con- 
tinuous operation of the press, a 20,000-lb capacity 
lift truck, equipped with a billet grab attachment, is 
provided as a second charging machine. It is used to 
service the press when operating difficulties are being 
experienced on the overhead equipment or while the 
peels are being interchanged. The same man operates 
both pieces of equipment. 

As in the case of the overhead machine, the floor 
charger is also equipped with variable frequency fur- 
nace door operating apparatus. The ingot turnaround 
can also be operated from this machine. 


OVERHEAD CRANES 


In addition to the 12-ton furnace charging crane, 
the press aisle is serviced by a 15-ton crane with a 
five-ton auxiliary hoist. 

Although the rail height is only 25 ft, the inverted 
press design permits both cranes to travel over the 
top of the press and service the full floor area. A dupli- 
cate 15-ton capacity crane is installed in the finishing 
aisle. The main and auxiliary hoists have full load 
speeds of 40 and 60 fpm, while the bridge and trolley 
speeds are 350 and 150 fpm. Many mechanical and 
electrical parts on these cranes are interchangeable 
with cranes in other departments. This assists in 
keeping spare parts inventories to a minimum. 

A five-ton capacity floor operated crane is installed 
in the lean-to aisle. In addition to serving as a main- 
tenance crane for the equipment in the furnace aisle, 
it services the press power plant through a hatchway 
cover. It has a maximum hoist speed of 46 fpm, bridge 
and trolley speeds of 200 and 125 fpm. 

As previously mentioned, a 50-ton crane with ten-ton 
auxiliary was installed over the press area for the erec- 
tion and maintenance of the press and is used to assist 
in the forging operation whenever necessary. The 
extra headroom afforded by the 50-ton crane over the 
press was especially advantageous in installing the 
columns. Special lift beams in the trusses or above the 
roof line were not necessary. This crane has main and 
auxiliary hoist speeds of 14 and 56 fpm and _ bridge 
and trolley speeds of 100 and 132 fpm. 

All eranes have full magnetic control with dynamic 
hoist lowering. Bridge and trolley travel controls are 
reversing plugging, with the exception of the floor oper- 
ated crane, which utilizes magnetic brakes. 


AUXILIARY EQUIPMENT 


A standard heavy duty, 100 hp horizontal spindle 
milling machine is provided for milling billets, slabs, 
die blocks, disks and octagons. The machine has a 
vertical spindle movement of 60 in., table feed of 12 
ft, quill movement of 15 in. and table width of 60 in. 

With proper fixtures, this machine is capable of 
machining die blocks up to 48 by 48 by 36 in., and 
sides of disks, octagons and squares having a minimum 
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thickness of 3 in. Widths and lengths musi necessarily 
be within the range of the machine and fixtures. 

Any section within the size limits of 18 by 24 in. 
can be cut on a horizontal type, hydraulically-controlled 
automatic band saw. It utilizes a high-speed steel cut- 
ting blade. Motorized inboard and outboard roller 
conveyors are provided for moving sections in and out 
of the cutting area. Small, heavy pieces, which are 
too short to be positioned by the power rolls, are 
pushed under the saw blade by hydraulic cylinders. 
The material is held rigid by hydraulic clamping de- 
vices on each side of the blade. A screw conveyor trans- 
fers the chips from the machine’s housing to a steel 
belt type conveyor which discharges them into a scrap 
bucket. 

For flame cutting, an oxygen-acetylene torch with 
powder cutting attachment is mounted on an elevating 
platform between the two main building aisles. Forged 
sections are cut on the bed of a transfer car running 
on rails perpendicular to the torch carriage. The car 
can be loaded by the furnace charging machines or 
by a crane in either building aisle. The elevating plat- 
form permits the cutting of sections between the limits 
of 6 to 48 in. square. The car drive can be controlled 
from either the platform or floor for positioning it 
under the torch or for transfer of material between 
the two aisles. Counterweighted hood with telescoping 
duct work above the cutting area collects the fumes 
which are exhausted by means of a 36-in., 20,000-cfm, 
axial-flow blower. The exhaust hood is attached to 
the frame of the elevating platform. This keeps the 
hood close to the point of cutting at all times. A full 
curtain on one side of the hood, the platform on the 
opposite side, and partial curtains on the ends con- 
fines the smoke and fumes for easy removal. 

Oxygen for the torch is piped from the plant’s 
central receiving station. Acetylene is supplied from 
several acetylene bottles connected to a common 
manifold. 

A billet grinder is provided to grind sections up to 
16 in. square by 13 ft long. It is equipped with a special 
loading, unloading and turning device. Billets are 
clamped on a table which traverses under the grinding 
wheel. The grinding head moves perpendicular to the 
table in both the vertical and horizontal direction. 
The 18 by 2!-in. abrasive wheel is driven by a 40-hp, 
230-volt, adjustable speed motor and has an adjustable 
working pressure up to 330 lb. Grinding can be con- 
trolled automatically or manually from a_ central 
control cabinet. Table and wheel head transverse feeds 
are variable between 20 and 52 fpm and 0 to 20 fpm 
respectively. Due to the stationary wheel, grinding 
dust collection and segregation is relatively simple. 
The housing supporting the grinding head acts as a 
receiving chamber for the grinding dust. The heavier 
particles fall on a conveyor which transfers them to a 
scrap bucket. The fines are collected in a centrifugal 
type separator and are discharged on the same belt 
conveyor as the heavier particles. 


BUILDING 


The press shop covers approximately 60,000 sq ft, 
excluding lean-to for offices and washroom facilities. 
Its location within the works boundries permits future 
expansion. The building is comprised of two main 
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aisles under a common roof. A furnace lean-to aisle is 
attached along one side of the main building while the 
offices, washrooms and locker rooms are located in a 
lean-to on the opposite side. 

Both main building aisles have crane spans of 65 
by 350 ft long and crane rail heights of 25 ft. The 
furnace lean-to aisle has a crane span of 21 ft-6 in. 
and a rail height of 21 ft-°4 in. Over the press area a 
second crane runway for the 50-ton crane is located 17 
ft above the main runway. 

In order to maintain today’s standards of good 
housekeeping, over 95 per cent of the total floor area 
will be paved. The small area not paved is to provide 
for placement of hot steel from the annealing furnaces, 
or press for cooling. Paving brick layed on a 9-in. 
concrete slab is utilized in the area around the press 
and furnaces. Main aisles, which encounter heavy 
traffic, are paved with steel plates embedded in con- 
crete. Wood block floors are provided in the machine 
tool areas in the finishing aisle. All other areas have 
concrete floors. Consideration was given to the exterior 
looks of the building since the works is located within 
the city limits of Dunkirk. A four-foot brick perimeter 
wall surrounds the building. The balance, except for 
the steel sash areas, is covered with stainless steel 
siding. This type construction offers an attractive, 
maintenance-free building. 

The 34 in. to the ft low pitch roof is constructed of 
galvanized steel decking with built up roofing on | 
in. of insulation. 

The building has a 481'5-ft wide monitor section 
over the annealing and heat-treating area. Hot gases 
from the furnaces rise into this section where they are 
removed by eight 48-in., 3-hp, 31,000-cfm power 
ventilators. Four identical units are installed in the 
high building section over the press area. A row of eight 
30-in., 11,000-cfm units are provided on the lean-to 
which removes the heat and products of combustion 
from the batch type and preheat furnaces. 

Spacing of the crane runway columns between the 
main aisles is wider than in most conventional de- 
signs. This provides ample space for the installation of 
fume and smoke exhaust ducts for equipment in this 
area requiring such facilities. 

A lifting beam is provided in the building trusses of 
each aisle for servicing the overhead cranes. 

Four 1,500,000 and one 1,000,000-Btu per hr, gas- 
fired, floor-mounted heaters insure comfortable working 
conditions in areas not receiving sufficient heat from 
the production facilities. 

A combination of mercury are and incandescent 
fixtures provide adequate lighting in the shop. In 
each main building aisle, a row of three 1000-watt, 
140-volt fixtures are attached to the bottom chord of 
the trusses, spaced every 25 ft. All are mercury are, 
except for the center fixture in every other row, which 
is incandescent. Actual tests indicate 25 to 30 foot- 
candles at floor level under the high roof and 40 to 
15 footeandles in the remainder of the building. 


UTILITIES 

Electric power is purchased from the utility com- 
pany serving the area at 115,000-volts, 60-cycles, 3- 
phase. This is reduced to 4800 volts at the plant’s 
main substation. A bank of three transformers at 
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the press shop having a total capacity of 2500-kva 
serves the equipment with 480 volts. Necessary d-e 
power is carried from the substation motor-generator 
sets to the press shop at 250 volts. 

\ll service lines, with the exception of the recirculat- 
ing water line, enter the building at a central point. 
Shutoff valves are conveniently located for operation 
from the floor. These lines are layed together to a 
main valve pit, which is located outside the building 
beyond any contemplated paved areas. An emergency 
fuel oil line is capped off in this pit and will be connected 
to the plant’s main fuel oil line if and when it ever 
becomes necessary. Inside the building, all lines loop 
around the outside walls with an inter-connecting line 
running along the center row of building columns. 
The recirculating line enters the building in the press 
power room and is connected to the recirculating 
pumps. An emergency inter-connecting system is pro- 
vided to supply the recirculating water mains with 
city water in the event of pump or power failure. In 
addition to the fire hydrants which are located along 
the city street a short distance from the building, one 
is provided at each end of the shop between the large 
doors for added protection. All service lines are of 
sufficient size to fulfill present and future requirements. 


Discussion 


SCOHSSSHSSSSHSSHSHSSHSHOHSSHSSHEHSEOHSESESEOCE®E 
PRESENTED BY 
W. L. GOVAN, Loewy-Hydropress Div., 


Baldwin-Lima-Hamilton Corp., 
New York, N. Y. 


EMIL KERN, Vice President in Charge 

of Engineering, Allegheny Ludium Steel Corp., 
Brackenridge, Pa. 

W. L. Govan: 


Kern and Trabits and Allegheny Ludlum Steel Corp. 


Congratulations are due Messrs. 


and its staff for having its own original ideas on how a 
forging press should be built, and its willingness to back 
up its ideas with hard cash. 

We might take issue, on behalf of ourselves and all 
other press manufacturers, with the statement that 
forging presses have not changed much during the 
last few decades. At this point it is sufficient to say 
that only ten years ago almost all forging presses in 
this size range were steam, but today very few steam 
presses are sold. Recently, our company has _ built 
quite a number of water-hydraulic forging presses, 
which for rough forging work can make up to 40 strokes 
per min, while for planishing work well over 110 strokes 
per min are attainable. 

The use of a down-pulling press is interesting. This 
is basically an old idea, still used for special applica- 
tions. For example, the 35,000 and 50,000-ton closed 
die forging presses built by our company for the Air 
Force heavy press program are down-pulling. There 
are many pros and cons. 

Hlowever, there is one point we would like to make. 
We have just heard described a forging plant with 50- 
ton and 15-ton overhead cranes operating on different 
levels, plus a track type 6-ton manipulator and an 
additional overhead charging machine, a pit 25 ft-6 in. 
deep for the press and a 14-ft deep cellar for the pumps. 
All this makes a remarkable forge shop, but anyone 
can see it adds up to a lot of money. We are in the 
business of selling presses, and we would like to re- 
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assure any prospective customers that it is possible to 


go far on less. 

lor example, we recently sold a press of comparable 
size to a shop also engaged in making tool steels and 
other alloy steel forgings. The press was installed in 
an existing building, with only 18-ft headroom below 
the lower chords of the roof trusses. There are no over- 
head cranes at all. The press actually extends up be- 
tween the roof trusses, its over-all height above floor 
is about 25 ft. The soil condition was solid rock. The 
press foundation is only 6 ft-6 in. below floor level. 
While some valves are located in a trench, the pumps 
are on floor level, out beyond the main bay, and in a 
separate, clean enclosure. 

The paper mentions that the 50-ton crane, running 
on a second higher level, was able to install the press 
columns directly. In our case, a very interesting feature 
of this press was the erection. Due to our special design, 
erection was carried out by stacking all three cross- 
heads on the foundation, dropping the tie rods in 
place (removable bushings in all three crossheads 
make this very easy) and then raising the upper and 
intermediate crossheads. Despite the low headroom, 
the whole erection was accomplished without any 
removal of roof or roof trusses, using only two riggers’ 
or wreckers’ cranes mounted on rubber-tired automo- 
tive trucks, and running on the unfloored ground. 
Actually only one such crane was needed, as the cross- 
heads could have been raised by jacks or even using 
the press hydraulic system. 

Thus without detracting in any way from Alle- 
gheny Ludlum’s achievement, for those who wish to 
start or modernize in a smaller way, there are many 
attractive alternative solutions. 

Emil Kern: Mr. Govan’s speaks from experience. 

However, it is difficult for me to understand how the 
installations Mr. Govan mentions can readily be com- 
pared with a general purpose forge shop such as Alle- 
gheny Ludlum has built for special steels and for ingots 
ranging from one ton to fifteen tons, and larger in the 
future. And I must admit that I lost Mr. Govan com- 
pletely when he implied that under certain conditions 
overhead cranes are not even required. 

In our Case, a 50-ton crane Was required for occasional 
large ingots which would have to be forged with the 
aid of a porter bar, and this crane could also be used for 
installation and repair purposes, not only for the press 
itself but also for the charging machine and other crane, 
if mounted on a higher level. Due to its secondary 
importance, this crane was obtained in the second- 
hand market. Since the building was all new, the addi- 
tional building cost was considered negligible, espe- 
cially so because expensive floor space was freed by 
having this crane out of the way when not in use. 

The pull-down press does require a deeper pit than 
a conventional press, but also requires a lower building. 
Our installation cost analysis proved that with this 
design we could even afford to have cranes and furnace 
charging machine travel over the top of the press, thus 
opening up interesting ways in using this equipment 
for other than normal functions. 

The cost of this press was lower than any other con- 
ventional type press we analyzed considering cost of 
all mechanical equipment, electrical equipment, founda- 
tions, piping, floor plates, etc., including installation. & 
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A Modern Forging Press 





A. KRYNYTZKY 


O. HOFFMANN 


. . accurale control of 
penetration speed is an important feature 
of the direct drive on this forging 


press... . flexibility of operation, visibility, 


and room are other outstanding features... . 


‘N- order to obtain) maximum flexibility and 
production to meet the varying demands of the 
modern forge shop, the hydraulic forging press built 
for Allegheny Ludlum Steel Corp., Dunkirk, N. Y., 
is of the pull-down principle, two-column type, selt- 
contained, oil-driven with multiple lateral tool slide 
running right to left, as shown in Figure 1. Further- 
more this press is equipped with the most up-to-date 
automatic controls requiring the minimum amount 
of physical effort of the one operator controlling the 
movement of the press and the manipulator. 


CHARACTERISTICS OF A MODERN 

FORGING PRESS 

A modern forging press can be defined as a unit 
rigid enough in its construction to withstand the heavy 
and varied duty imposed upon it up to its rated ca- 
pacity. One of the most severe requirements imposed 
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and Its Control 


by Otto Hoffmann, Vice President—Engineering 
and Alex Krynytzky, Supervisor, Mechanical Engineering 


Lake Erie Machinery Corp., Buffalo, N. Y. 


on any forging press is the ability to withstand large 
overturning moments which result from eccentric 
loading of the press. 

For some time in the past, only moderate speeds 
were available, but now higher speeds are obtainable 
for even the biggest presses. Not only the penetration 
rates but also the idle movement speeds (closing and re- 
turn) have been increased, to obtain faster cycling of 
the press—thus keeping the number of reheats to a 
minimum. It appears that by decreasing the valve time 
and increasing the idling motion speeds, more over-all 
time gain will be economically accomplished than by 
increasing penetration speeds. In case of 3-in. closing, 
l-in. pressing, and 4-in. return-cycle, pressing amounts 
to 0.32 see only out of 2.0 sec required for the complete 
cycle. The speeding up of idle movement is of particular 
importance where the high penetration speeds cause 
a too rapid rate of working for some special alloy steels 
and nonferrous materials. It is known that resistance 
to plastic flow is proportional to the rate of deforma- 
tion. This is particularly evident at elevated tempera- 
tures of materials having high creep resistance. 

In general, aside from mechanization and control 
centralization of the material handling and related 
equipment, the press itself can best contribute to the 
efficient operation of a modern forge shop by the 
following: 


1. Having the ability to deform the given material 
with a controlled capacity. 

2. The ability to forge automatically to preselected 
dimensions, by using efficient position controls. 

3. The use of fully controlled penetration speed at 
rapid advance and return. 

!. The utilization of multi-slide table for quick 
tool changing. 

5. By making the operation of the press, as well 
as its maintenance—simple, foolproof and safe. 


PRESS PROPER 


Figures 2, 3 and 4 show comparative views of the 
two designs of a 2000-ton hydraulic forging press. 
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Views to the right represent the 2000-ton, three-cyl- 
inder pull-down type press built for Allegheny Lud- 
lum Steel Corp. The press proper can be divided into 
the stationary and the moving members. The sta- 
tionary members are: the bed or base platen, the three 
rams, the two column guides and the pushback cylin- 
ders. The base platen supports the remaining press 
members, 

By virtue of the pull-down principle, the base 
platen is mostly subjected to compression stresses 
only. Secured to the underside of the bed are the three 
rams. Inserted in and secured to the bottom platen 
are the two heavy column guide units. These units 
pass through the bed and are pre-stressed with the 
heavy nuts, thus forming an integral part of the base 
platen casting. The guides are equipped with bronze 
bushings, top and bottom, and are over ten feet long. 

The rigidity of the column guides is the most im- 
portant feature of the two column pull-down type press. 
Also inserted in the base platen behind the heavy 
column guides are the two pushback cylinders. The 
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Figure 1 — Press is of the pull-down, two-column type. 


main reason for attaching the pushback rams to the 
uppermost member of the press, i.e., the top cross- 
head, is to avoid the stress reversal in the columns 
produced by the weight and inertia of the moving 
press members. 

The moving members of the press proper are: the 
top crosshead, the two columns, the lower or cylinder 
crosshead, including the cylinders, as well as the two 
pushback rams which support the moving weights. 

The top crosshead spans the work area on the diag- 
onal and is cored for the passage of the two columns. 
It has an unusual! shape which permits the working 
widths of the crosshead to be very narrow for close 
approaches. This width cannot possibly be obtained 
with the conventional overhead press design because 
of the outside dimension of the cylinder. The columns 
are secured rigidly to the crosshead by the split nuts 
top and bottom. The column section between the 
nuts is pre-stressed to provide rigid corners of the 
moving frame. The columns extend downward passing 
through the column guide of the base platen and on 
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through the cylinder crosshead. These columns are 
secured to the lower crosshead in a similar way to the 
top crosshead, being pre-stressed by means of proper 
preheating before tensioning. 

Inserted in the lower crosshead are the three cyl- 
inders mating with the stationary rams, which are 
mounted on the underside of the bed. The cylinders 
complete the moving assembly which represents a 
closed frame with rigid corners moving up and down 
in rigid and long guides. 

The corresponding views to the left in Figures 2, 3 
and 4 represent a typical forging press of fairly recent 
conventional design. This press proper consists essen- 
tially of the stationary bottom platen, four columns, 
the fixed top platen including the three hydraulic 
cylinders, and the moving platen with the rams. 
The hydraulic prefill valving with prefill tank and all 
the necessary low and high pressure piping, are also 
located on top of the press. This results in an excessive 
over-all height of the press which in turn, necessitates 
high building and crane construction. A slender design 
of the press results in the center of gravity of the press 
being located several feet above the floor, thus making 
the press look top heavy. 

The three cylinder arrangement for the pulldown 
type press was selected mainly because it offers faster 
cycling when forging on the side cylinders only, while 
the center cylinder is being prefilled. It results in 
efficient forging operation while processing small 
billets which do not require the full capacity of the 
press. 

Provision was made in the press for the future addi- 
tion of a hydraulic ejector. 


PULL-DOWN TYPE 


An inverted press construction of the pull-down type 
requires very low headroom, thus resulting in accessi- 
bility for cranes, and eliminating the necessity of 
high building construction. 

The center of gravity of the pull-down type press 
is considerably lower than with the conventional 
overhead design, resulting in more rigidity and sta- 
bility of the press proper. The press height above the 
floor is only 19 ft-6 in. as shown in Figure 2. Considering 
the 2000-ton capacity, the 72-in. stroke and the 120-in. 
daylight between bolsters, this overhead dimension 
does not appear to be objectionable, even for existing 
forge shops. This design, however, requires deeper 
foundation. A conventional, four-column press of the 
same specifications would protrude above the floor 
much higher than the pull-down type. As a matter of 
interest for installations in western part of our country 
where design for earthquake conditions is necessary, 
the low vertical center of gravity is of distinct advan- 
tage. 

Since the main working cylinders are located under 
the press bed the hydraulic piping above the floor is 
completely eliminated. The cylinders are well protected 
from seale, dirt and fire. The only press members 
above the floor, are the top crosshead, column ex- 
tensions with the column guides, pushback rams _ be- 
hind, and the anvils. The absence of the hydraulic 
cylinders, the prefill tanks, prefill valves and hydraulic 
piping on top of the press is an example of the true 
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TABLE | 
Specification Data of Press 
Type Two-column, pull-down, self-contained oil-hydrau- 
lic 
Capacity 2000-ton maximum forging 
945-ton forging and planishing 
Press dimen- 90 in.—Right to left between column shields 
sions 48 in.—Front to back to clear tool slide 


72 in.—Maximum stroke 
120 in.—Daylight between bolsters 
138 in.— Daylight between platens 
120 in.—Long column guides 
19 ft-6 in.—Maximum over-all height of press 
above the floor 
13 ft-6 in.—Minimum over-all height of press 
above the floor 
25 ft-0 in.—Approximate depth of foundation 
48 in.—Front to back top crosshead 
Tool slide Six sections @ 84 in. long x 48 in. wide each 
42 ft-0 in. over-all length 


Duty specifi- | Forge—2000-ton—up to 30 strokes per min at 


cations 3 in. close, 1 in. press, 4 in. return 
Maximum upsetting stroke at 2000 ton—72 in. 
Forge—945 ton—up to 60 strokes per min at 3-in. 
stroke 
Planish—approximately 90 strokes per min at 2- 
in. stroke 
Drive Twenty-axial piston constant delivery type pumps 


Total pump output—700 gpm 

Total pump hp—2000 

Installed motor hp—1500 
Ten—electric motors—150 hp each 


Pilot and tool | 60-hp pumping unit 
slide drive 


Cooling 5-Hp pumping unit 
Single pass oil cooler 
Heat exchanged—700,000 Btus per hr—cooler 
Water required—140 gpm entering at 75 F—out 
at 85 F 
Fluid | Hydraulic oil—300 SSU at 100 F 
Total tank capacity —3500 gal 
Oil transfer 3-Hp 36 gpm 
pumping 
unit 
Hydraulic ef- 90 to 94 per cent 
ficiency of 
the press 
circuit 
Average 226 Kwhr per operating hour 
power con- 
sumption 


meaning of the word “safety.’’ The inverted type also 
provides better visibility for the crane and charging 
machine operators, as well as for the rest of the forging 
shop crew. 

Another advantage is the narrow top crosshead to 
allow as close an approach as possible for ingot handling 
equipment. 

Wear of the cylinder bushings and packings is 
considerably less with the pull-down press-cylinders 
being under the base platen, and therefore not directly 
subjected to the effects of the off-center loading which 
occurs above the bed. In the case of a conventional 
overhead press, eccentric loads produce continuous 
rocking of the rams within the cylinder. 

Where it is necessary to replace an existing forging 
press with the one of higher capacity and longer stroke 
within the low headroom of an existing shop, the pull- 
down type design will prove to be the most economical. 
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4-COLUNN OVERHEAD TYPE 














(Con VENTIONAL) 











Figure 3 — Four-column conventional type press on left 
requires more headroom than two-column type on right. 
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Figure 4 — Plan view shows top platen of 2000-ton forging press. 


TWO-COLUMN TYPE 


A two-column principle, as applied to the pull-down 
type press, offers an unobstructed view for the press 
operator. Having the dies fully exposed, the operator 
can place the work more accurately and concentrate 
more on the efficient use of the press and the manip- 
ulator. A charging machine and manipulator have 
an easy access to the press. A simple motion of the 
charging machine is all that is required to place or 
remove the forging into or away from the dies—the 
fourth column being eliminated from the corner of 
the press. 

Wear of the column bushings is considerably less at 
the two-column pull-down press than with the con- 
ventional press, mainly because of the long guides. 

The two columns, located diagonally make the right 
to left tool slide arrangement possible and expedient. 
The very narrow top platen provides very close access 
for the forging block. 

The two columns, as compared with the four columns 
of equivalent cross-sectional area, provide more stiff- 
ness in bending under eccentric loading conditions. 
This is especially true when the four columns are 
flexibly mounted in the top platen, i.e., without the 
bottom nut. 

It is very unlikely that the two column pairs of 
conventional design would take equal share of lateral 
reactions in case of eccentric loading, primarily as a 
result of unequal wear in the bushings. 

One 21-in. diam column for instance is equivalent 
in area to two 15-in. diam columns, but the section 
modulus for bending of a 21-in. diam column is approxi- 
mately 30 per cent higher than that of the two 15-in. 
diam columns combined; thus one 21-in. diam column 
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is approximately equivalent to two 17-in. diam columns 
as far as bending stiffness is concerned, being consid- 
erably lighter at the same time. 

The two-column pull-down design offers efficient 
weight distribution. The weight is put into the mem- 
bers where it can be utilized the most. In general, 
there is considerably more weight put into the press 
than into the drive unit. This ratio is approximately 
5:1 on the press being discussed. The weight distribu- 
tion in a conventional overhead four-column type with 
an air accumulator system is, by far, not as efficient 
since accumulators and pumps weigh considerably 
more than the direct drive. 

Since the tool slide of the two-column pull-down 
press extends from right to left, it is easier to go over 
from ring to sleeve forging by merely turning the work 
90 degrees and placing the jack stands on the long side 
of the tool slide without changing the upper dies. 
With conventional, four-column press, however, the 
tool slide extends from front to back, and therefore 
the die change is necessary to go from ring to sleeve 
forging operation. 

in order to provide supports for the jack stands, the 
bottom platen of a conventional press has to extend 
on both sides, front to back, just for this purpose, 
without contributing much to the rigidity of the press 
proper. At the same time the wide base of the two 
column pull-down type press is part of the press proper 
in its full length and widths and because of that it 
also serves the purpose of supporting the jack stands. 


TOOL SLIDE 


An important part of the press operation is the tool 
slide. It enables the operator to change the tools 
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Figure 5 — Tool slide consists of six interchangeable units coupled together. 


without any delay. Figure 5 shows the tool slide of 
the 2000-ton pull-down type press, consisting of six 
7-ft long x 4-ft wide interchangeable units coupled 
together, one of them being a drive member and spare 
at the same time, and driven through a rack and gear 
pinion, gear reducer, and variable displacement hy- 
draulic motor. Each slide is equipped with four wheels 
on anti-friction bearings, to roll on rails outside of the 
press bed. While on the press bed, slides transmit the 
load through heavy liners with wheels hanging free. 

For positive alinement in the press, the individual 
slide is centered and locked in position by means of 
two air-operated locks, which are protected by heavy 
bolsters. : 


PRESS DRIVE 


The direct drive, in contrast to the air-hydraulic 
accumulator system, offers power absorbed proportional 
to the resistance being met. Upon contacting the work, 
the temperature of the material decreases and the 
contact area increases, requiring more force to produce 
a constant rate of displacement. In addition, chemical 
and physical properties as well as manipulator bite 
may vary causing variations in resistance of the piece 
to be overcome. In the case of an accumulator drive, 
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fluid pressure decreases as the stroke progresses due 
to pressure drop in the vessels. Therefore a constant 
rate of displacement at normally increasing resistance 
is not obtainable. Direct drive also offers constant speed 
of penetration during the entire pressing stroke and 
full capacity. With air accumulator drive, however, 
maximum depth of penetration at one stroke is limited 
by the capacity of the accumulator. While the air 
accumulator drive was popular in the last ten to fifteen 
years, the direct drive has found more and more 
application recently. 

The direct drive may be used equally well with single, 
double, or triple-cylinder presses, for there is no need 
to provide pressure stages by cylinder selection. 

telatively few forging presses have been operated by 

direct-oil pump drive in recent years. The pump ¢a- 
pacity for the direct press drive is based on the maxi- 
mum pressing speed at the maximum tonnages rather 
than on the mean water demand, such as is the case of 
air hydraulic accumulator drives. Therefore the pumps 
are the controlling factor in selecting the type of drive 
for high tonnages and fast speeds, assuming such fast 
speeds are a realistic desire. 

In some instances it is advisable to use flywheels to 
overload the motors for short periods, thereby keeping 
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down the drive size. The necessity of adding accumula- 
tors in the form of flywheels, only slightly offsets some 
of the advantages of the direct drive. One of the main 
disadvantages of the air-hydraulic accumulators is 
constant head, against which the pumps have to 
work regardless of resistance. It is not economically 
feasible to regulate the pressure to meet the forging 
resistance other than through pressure stages. In 
the event that there are no pressure stages available 
and the press is required to work at a power consid- 
erably below its rated capacity, speed control implies 
throttling of the control valve, thus resulting in heat 
generation and waste of power. 

\ir-loaded as well as weight-loaded accumulator 
drives require excessive over-all heights and necessary 
heavy weights, as well as heavy foundations. The 
pump delivery with air-loaded accumulator is based 
on the mean demand of the period of working and not 
on peak requirements, to result in economical use of 
the press at Its rated tonnage. Central accumulator 
stations for more than one press can be used. Higher 
forging speeds are obtainable for short time intervals. 
When used in connection with a three cylinder press 
design, accumulator drives provide three stages for 
the press operation. Air accumulator drives usually 
require a net of complicated piping which is continu- 
ously under full pressure making careful maintenance 
a must in order to insure efficient and safe operation of 
the installation. Leaky control spindles often cause 
great pressure and water losses. 

On the contrary, the direct drive as applied to the 
pull-down type press described, represents a very 
compact unit which can be located in the basement 
close to the press cylinder with short connections to 
the press, rather than in a separate motor room occupy- 
ing building floor space. Another advantage of the 
drive being installed in the basement is to keep down 
the noise level generated by the electric motors and 
hydraulic components. 

\fter depressing the “stop” button at the control 
pulpit the entire hydraulic system is relieved from 
high pressures. 

Readiness of the press for operation, with direct 
drive, is of advantage particularly when compared with 
a steam hydraulic intensifier driven press where the 
necessity of generating steam long before the actual 
forging takes place and the lack of sensitive controls 
makes the latter installations less flexible. 

Running costs—-that is kwhr consumed per aver- 
age operating hour—at direct drive appear to be con- 
siderably lower than those for air or weight-loaded 
hvdraulic accumulators under general conditions. 

When oil is used as working fluid, pumps running 
at 850 to L800 rpm, directly connected to the electric 
motor, represent a very compact design and therefore 
require considerably less space than triple-plunger 
water pumps. The oil valves are also easier to control 
and are more compact than water valves. Cavitation 
damage is likely to be negligible as compared with water. 
Wear ts also minimized with oil. 

Where the oil drives are physically separated from 
the press and the press cylinders are located under the 
floor, as is the case with this pull-down type presses, 
the danger of fire is minimized. The most advanta- 
geous pressure on direct drive appears to be at approxi- 





mately 5000 psi, while at the same time, the optimum 
pressure for air hydraulic accumulator seems to be 
between 3500 to 4500. The high working pressure re- 
sults in smaller pipe and valve sizes, as well as reducing 
the amount of liquid necessary for each power stroke. 

Considering the initial installation cost, the oil 
drive also holds its own with the accumulator drive. 

A simplified hydraulic circuit of the press is used. 
Hydraulic pressure in the range of 4500 psi was selected 
due to its being the most economical and efficient in 
the design of presses of large capacity. Twenty con- 
stant delivery axial piston type pumps of 35 gpm each, 
driven by double ended electric motors, 150 hp, 1200 
rpm each, were selected as the power unit. 

The motor pump assembly for the ten units used 
for driving the press are built with a manifold as an 
integral part of the unit. Each unit carries its own relief 
valve and check valve subplate, mounted on the mani- 
fold. Ten of the pump units also carry their own un- 
loading valves. These valves are controlled by solenoids 
which permit the venting of the individual relief 
valves which unload the pumps. A selector switch is 
provided at the pulpit to permit the operator to select 
the desired pressing speed. The use of the multiple 
units permits speed variation in increments of 5 per 
cent. Only one motor pump assembly is enough to 
Carry as a spare unit. 

Conforming with our designs, this press is provided 
with two large manifold blocks on which all of the 
main operating valves are mounted. The inlet and ex- 
haust manifold assemblies are mounted on the opposite 
side of the press close to the press cylinders, resulting 
in continuous flow with better cooling of the pressure 
fluid and slushing of any dirt deposits. Manifolding 
of the multiple standard valves eliminates a great 
deal of piping and flange connections. The compact 
and rigid construction of the manifold assembly sim- 
plifies maintenance and replacement. The use of multi- 
ple small standard valves instead of a single large 
one cuts the shifting time considerably, and provides 
smooth reversals by damping the effects of shock and 
turbulence, thus eliminating pipe breakage due to 
pressure surges. A misfunction of one or more of the 
operating valves, or even one of the pump units does 
not interfere with the operation of the press, yet can 
easily be detected and corrected. 

A separate pilot system is used to provide the power 
for shifting the valves. This pilot system is designed to 
operate in the range of 800 psi. A small accumulator 
bottle is used to furnish the instantaneous demand of 
oil required to permit as many as fifteen valves to 
shift simultaneously in one-tenth of a second. The 
pilot pumps consist of a small 1000-psi pump and a 
2000-psi pump, driven by a 60-hp motor. The 2000-psi 
pump is used also to operate the die slide. 

A low pressure system is also used to prefill the 
center cylinder. This system has its own level controls 
which keep the tank at the proper level. A 3-hp pump- 
ing unit is used to transfer oil from the main oil res- 
ervoir into the pressurized tank when required. 

The circuit is designed for two methods of operation; 
namely, forging and planishing. This selection is 
available by turning a selector switch on the panel. 
The planishing cycle permits faster stroking at re- 
duced tonnage and stroke. 
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Figure 6 — Strain gages were applied to measure stresses. 


When set for planishing cycle the volume of all 
twenty high pressure pumps is directed to the two 
outer main cylinders and to the pushback cylinders. 
As the crosshead is forced down, the center cylinder 
is filled with oil from the low pressure tank. In this 
cycle, the center cylinder does not receive high pressure 
oil as only the outside cylinders are used. The constant 
pressure pushbacks act much the same as a spring, 
causing the crosshead to return by merely opening 
the exhaust valves, thereby insuring instantaneous 
response, as no time is required for pressure build-up 
in these to effect immediate reversal. Therefore, by 
opening and closing the exhaust valves, the press 
moves rapidly up and down. The volume of ten pumps 
is unloaded when the crosshead is returning, while the 
volume of the other ten pumps is kept constantly 
coming into the circuit. The reversal is accomplished 
by pressure or position, whichever one is desired, or 
whichever occurs first. 

The forging cycle is the same as planishing during 
the downward motion of the crosshead. However, 
when the resistance of the work can no longer be over- 
come by the two side cylinders, the oil is automatically 
sequenced into the center cylinder. Prior to this step, 
however, the filling valve of the center cylinder is 
closed and the pushback rams are exhausted. This 
permits the moving weights, in addition to the hy- 
draulic pressure on all three rams to be effective on the 
work. 

When either a preselected pressure or limit switch 
is contacted, an electrical signal opens a valve which 
decompresses all three cylinders. When the pressure 
drops to the setting of a pressure switch, the filling 
valve of the center cylinder is opened and the volume 
of ten pumps is directed to the pushback cylinders. 
The oil from the center cylinder is exhausted out of 
the filling valve, which is now acting as an exhaust 
valve, into the low pressure tank. The oil from the 
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side cylinders is exhausted through a bank of mani- 
folded exhaust valves into the main oil reservoir. The 
pressure exerted on the side and main cylinders, and 
the shift-over pressure from two to three rams, is 
all independently adjustable. 

The oil from the 2000-psi pilot pump is used to drive 
a hydraulic variable displacement motor which, in 
turn, operates the die slide through a gear train. A 
lever at the operator’s pulpit is used to accomplish 
this action when desired. 

A 5-hp constant delivery pumping unit circulates 
the oil through two multi-pass coolers and oil filters, 
to provide the necessary cooling for the entire system. 


PRESS CONTROLS 


It is important, in forging presses that the operator 
has sensitive and positive control over the press move- 
ments. At the same time, it is also important that the 
operator is not exposed to fatigue by moving a control 
lever back and forth continuously, and he therefore 
can concentrate on the forging and co-ordination of 
the press and manipulator functions. Even the best 


Figure 7 — Stresses are those in column under eccentric 
loading. 
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Figure 8 — Oscillograph gives typical recordings of surface stress. 


Figure 9 — Oscillograph gives readings of stress when press is set at automatic cycling. 
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servo-control lever will tire the man if it has to be 
moved 100 to 120 times a minute for any long period 
of time. A high speed built into the press is of little 
value, if it cannot be efficiently utilized. Therefore 
special emphasis was put on the over-all speeding up 
of the forging cycle rather than concentrate on in- 
creasing individual speeds only, without considering 
the handling time of the forging. 

The press is equipped with pushbutton controls, 
necessary to perform the jogging, single stroke and 
full automatic operation at reduced (side cylinder only) 
or full (all cylinders) tonnage, with automatic reversal 
by position or pressure, with the pressing speed pre- 
selected by the operator. 

An important feature of the press control is the 
ability to forge to a preselected position. Two inde- 
pendent pairs of motorized working limit switches 
are provided along with the selector switch for deter- 
mining which pair is to be used. Thus one pair can 
be set up for working on each side of the rectangular 
billet in advance without the operator having to re- 
adjust limit switches in the middle of the forging or 
planishing operations. 

A maximum return limit switch is also provided. At 
no time during forging does the operator have to leave 
the pulpit for the purpose of adjusting the stroke con- 
trols. A so-called zeroing mechanism is incorporated in 
the stroke control assembly to compensate for the dif- 
ferent heights of the dies. 

This type of remote position control results in better 


Iron and Steel Engineer, June, 1958 





Figure 10 — Chart shows pressure curves for individual cycles. 





accuracy of finished product, it offers dependable, con- 
sistant and repetitive automatic action, it minimizes 
human error, and requires far less skill of the operator. 
Penetration speed reduces itself automatically to zero 
from a preselected value at the correct position of the 
tools. The direct position control allows the operator to 
operate the press at maximum speed during the entire 
cycle. 

Position controls may be applied to manipulator 
functions as well. 

Next possible step in the development of position 
controls of a future press, may very well lead to an auto- 
matic programming and punch card system. Over-travel 
of the press, at the present time, can only be estimated 
empirically, this being constant for given conditions. 

For pressure and corresponding tonnage controls of 
the press operations, separate calibrated handwheel 
controls are provided on the pulpit for the side rams 
(planish) and for all rams (forge). A multi-position selec- 
tor switch for preselecting the closing and pressing 
speed and not affecting the return speeds of the press is 
also located on the pulpit. All press, manipulator and 
auxiliary equipment controls are arranged in a manner 
convenient to the operator, reducing his fatigue; thus 
increasing efficiency. 

Customer had arranged for floor-operated remote 
control of the forging manipulator and since the press 
controls could be worked into a single arrangement, 
they were merely incorporated into the manipulator 
pulpit, rather than in a separate control stand. 
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TABLE Il 


Column stresses at the column guides are computed from surface 
strains, measured simultaneously by SR-4 strain gages under eccen- 
tric loading conditions. 

Test Billet: 61 x 61, in. cold 

Anvils: 30 in. long x 35 in. high x 12 in. wide 


Type of loading Stress, psi 
Eccentricity, in. Strain gage 
Load, 
F-B R-L ton No. 3 No. 4 No. 7 No. 8 
700 900 2400 450 2400 
800 1200 3000 900 3000 


1000 1800 3300 1300 3400 
0 1350 2900 4400 2100 4500 
1800 3900 6000 3300 6000 
2000 4500 6600 4200 6600 


650 300 3900 - 600 3900 

900 400 5200 680 5300 

3 ap- 1050 300 5400 300 5400 
prox. 6 1400 600 7200 600 7500 
1700 900 9000 - 600 9200 

2000 1150 §10500 —- 600 10900 


700 1500 5100 1800 5400 
800 1800 6300 - 2300 6600 
1000 2000 7800 2700 7800 
12 1425 3000 §=©12000 -4500 12000 
1800 4500 15400 6000 15400 
2000 5250 18000 6750 18000 


FIELD MEASUREMENTS OF 
THE SURFACE STRAINS 


Since neither mechanical nor hydraulic devices are 
provided to take the effects of the eccentric loading con- 
ditions, the press proper has to absorb all the moments 
created by the off-center loads. Press members therefore 
must be rigid enough to withstand the load applied 
eccentrically. In view of the fact that this press is of a 
rather unique design and embodies a redundant struc- 
ture in form of a sliding frame, actual tests were per- 
formed for determining stresses at various points, to 
verify design computations. Figure 6 shows the posi- 
tioning of the strain gages on the various press compo- 
nents, 

The stresses were determined by measuring the sur- 
face strains experimentally. SR-4 wire resistance strain 
gages were used in connection with four amplifiers and a 
multi-channel oscillograph for direct recording of 
strains. Particular attention was given to the press 
columns under various loading conditions. Static, as well 


TABLE Ill 
Column stresses under the nuts are computed from surface strains, 
measured simultaneously by strain gages under eccentric loading 
conditions. 
Test billet: 61/2 x 614 in. cold 
Anvils: 30 in. long x 35 in. high x 12 in. wide 


Type of loading Stress, psi 
Eccentricity, in. Strain gage 
Load, 
F-B R-L ton No. 1 No. 2 No. 5 No. 6 


1500 5100 4200 4000 4500 
0 2000 6600 5700 5600 5800 


3 ap- 1400 600 9000 650 9000 
prox. 6 2000 1200 12400 - 750 12000 


1000 1800 9000 -2100 9000 
12 1400 3000 12000 -3300 12000 
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as dynamic tests under actual operating conditions were 
carried out in the forge shop. 

Figure 7 shows the stress distribution of the column in 
the plane perpendicular to the centerline of the press 
frame under different eccentric loading conditions. 
When full load of 2000 tons was applied at 12 in. off- 
center, the gage No. 8 indicated maximum strain, which 
is equivalent to 18,000 psi combined stress. 

The calculated direct tensile stress of the column 
closer to the load applied is 6700 psi. Thus the maximum 
bending stress found is 11,300 psi. On the opposite side 
of the column, gage No. 7 indicated strain equivalent to 
6750 psi compression under the same off-center loading. 

Stresses at the corresponding points of the second 
column were computed from the strains of gages No. 3 
and 4. The stress distribution pattern is very similar to 
the one shown in Figure 7 and is tabulated in Table II. 

Figure 8 shows a typical, simultaneous oscillograph 
recording of the strain gages No. 3, 4, 7 and 8 at dif- 
ferent loads applied 12 in. off-center on a 614- x 6!-in. 
cold billet. 

Strains at the corresponding points of the column un- 
der the bottom nuts of the top crosshead were measured 
as well, with gages No. 1, 2, 5 and 6, and results tabu- 
lated in Table ILI. Since the column is clamped tightly 
by the nut ahead of the thread, the root diameter of 
which is bigger than the net column diameter, it is rea- 
sonable to assume that the strains at the start of the 
thread do not differ substantially from those measured 
by gages No. 1, 2, 5 and 6. It was found that the stresses 
directly under the nut were approximately of the same 
magnitude as those measured 24 in. away on the column 
(gages 3, 4, 7 and 8), under the same loading configura- 
tion. 

Figure 9 indicates the strains of the gages 1, 2, 5 and 
6 while the press was set on automatic cycling for plan- 
ishing of hot billet placed approximately in the center of 
the press. It is evident from this graph that the press was 
eycling at the rate up to 90 strokes per min with 2!-in. 
stroke. 

Table IV shows stresses as per gages 9, 10, 13 and 14 
at full tonnage applied concentrically. The fact that 
gages 9 and 13 show higher strains, indicates that the 
columns under load deflect towards the center of the 
press, while the rigid corners of the statically indeter- 
minate frame are preserved. 

Strains on several other points of the press were 


TABLE IV 


Column stresses computed from surface strains, measured by 
strain gages under concentric loads on solid anvils (30 x 35 x 12 in.). 


SR-4 
gage Load, Stress, 
no. ton psi 
9 1800 7100 
2100 8300 
10 1800 5700 
2100 6300 
500 1800 
13 800 3900 
2000 6150 
500 1800 
14 800 3300 
2000 5100 


Iron and Steel Engineer, June, 1958 








om 








I 

















TABLE V 


Hydraulic Circuit Efficiency Test Data 
Two pressure cells used as pressure pickups in connection with multichannel oscillograph and amplifiers. 


Test performed while forging ingot 19 x 19 in., 7000 Ib Allegheny Ludlum grade 82 steel. 


Test pump no. 11 and side cylinders 


15 Pumps operating 


20 Pumps operating 


Pump Side cylinder Efficiency Pump Side cylinder Efficiency 
Tonnage at Chart Chart Chart Chart 
the pulpit graduation graduation Per cent graduation graduation Per cent 
1200 10.5 9.5 90.5 10.0 9.0 90.0 
1250 10.5 9.75 93.0 10.75 9.75 90.6 
1400 11.75 10.75 92.0 12.0 11.0 92.0 
1450 12.5 11.5 92.2 12.75 11.5 90.2 
1500 12.75 11.75 92.6 13.1 11.75 90.0 
1600 14.25 13.0 91.4 14 13 93.0 
1600 14.00 13.0 93.0 14 13 93.0 
1700 14.1 13.1 93.2 14.5 13.1 90.5 
1800 15.2 14.1 92.7 15 14 93.6 
1850 16.0 14.80 92.6 16 15.0 94.0 
1940 iat bes 17 15.5 91.3 
2060 18 16.75 93.4 


measured and the stresses computed, while the press 
was forging different grades of alloy steel. 


PERFORMANCE TESTS FOR DETERMINATION OF THE 
HYDRAULIC EFFICIENCY OF THE PRESS CIRCUIT 


Hydraulic efficiency tests of the press circuit were also 
carried out under operating conditions in the forge shop. 
This efficiency is defined as the ratio of the effective 
pressure in the press cylinders at the rated speed to the 
pressure developed at the discharge side of the pumps. 

Two resistance wire strain gage type pressure cells 
were used as pressure pickup in connection with multi- 
channel oscillograph and amplifiers. At first the two 
pressure cells were connected to the discharge side of 
one of the twenty pumps and calibrated to obtain the 
same sensitivity. Then one of the two pressure pick-ups 
was connected to the press cylinder while the other re- 
mained at the pump. In this manner a relative, but ac- 
curate, difference between the two outputs was re- 
corded on the oscillograph at various tonnages and 
speeds. The graphs were evaluated and some of the data 
tabulated in Table V, which indicates that the hydraulic 
efficiency of the circuit ranges between 90 and 94 per 
cent. 

As is our standard practice while designing the hy- 
draulic circuit, an attempt was made to keep the pipe- 
lines as short as possible. Bends and other restrictions 
were avoided wherever possible. Line velocities were 
generally kept under twenty fps. 


The operating, decompression and prefill valves are 
mounted close to the cylinders thus keeping to a mini- 
mum the amount of oil to be compressed and decom- 
pressed, eliminating long pipe connections and resulting 
in an instantaneous rate of decompression. The decom- 
pression time was measured as being in the order of 0.10 
sec. Figure 10 shows the pressure curves at the pump 
and press cylinder for individual cycles at the two dif- 
ferent oscillograph-chart speeds. 

The smooth pressure build-up in the cylinder during 
work stroke is almost identical with that at the pump. 
The time of the pressure build-up includes the compres- 
sion of the oil, stretch of the press members as well as up- 
setting of the work at low tonnage. It is evident from 
this graph that the pressure build-up in the cylinder is 
directly proportional to the resistance met. At the end 
of a pressure stroke, an instantaneous decompression 
takes place in the cylinder, while at the same time, the 
pressure at the pump increases slightly to overcome 
the inertia of the moving press members to be reversed 
the pushback cylinders being under constant pressure. 

It was also found experimentally that certain alloy 
steels will not respond to the fast penetration speeds. 
Evidently a finite time is required to displace the inter- 
nal structure of certain materials. While forging a 19-in. 
x 19-in. steel ingot-grade 82—the work was deformed 
faster with fifteen pumps operating than with twenty 
pumps. An accurate control of penetration speed is 
therefore a very important inherent feature of the di- 
rect drive of this newest forging press development. A 
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1 difficult question which the maintenance man must answer ts 


when are ropes worn lo the point where they should be changed... . 


changing too early ts uneconomical, changing too late may result in accidents 


. a semi-empirical procedure oullined in this paper will help solve this problem. 


WHEN DO YOU CHANGE WIRE 


by J. E. Grimwood 

Sales Representative 

John A. Roebling’s Sons Corp. 
Pittsburgh, Pa. 


7. term ‘“‘wire rope cables’’ covers the entire field 
of wire rope applications, but for the purpose of this 
discussion is limited to crane cables. Crane cables can 
be divided into two groups: those that operate indoors 
such as overhead cranes, and those that operate out in 
the weather such as rigging cranes, locomotive cranes 
and excavating cranes. 

Overhead crane ropes are normally a 6 x 37 construc- 
tion, with either a fiber or an independent wire rope 
core. Rigging and excavating cranes usually use a 6 x 19 
construction, although a 6 x 37 construction may be 
used depending on the conditions. 

The life cycle of these ropes is the same and consists 
of installation, maintenance, inspection and removal 
from service. Each phase of this cycle is important and 
has a definite bearing on the ultimate life of the rope. 

Installation— Before a new rope is installed, the equip- 
ment-——sheaves and drums—should be checked. Sheave 
and drum grooves should have the proper clearance for 
new rope and no broken flanges, sharp edges or corru- 
gations that would cause excessive wear. When in- 
stalling wire rope, great care should be exercised in re- 
moving from the coil or reel. If in the form of a coil, the 
free end of the rope should be laid on the floor and the 
coil placed on edge to unroll it. A reel can be supported 
by a pipe or bar through the center hole and the rope 
pulled off. Improper practices in uncoiling or unreeling 
produce a spiral condition in the rope which is very 
difficult to remove. This condition often leads to kinks 
which cause permanent damage to the rope. 

VW aintenance—Since wire rope, is a complex and pre- 
cision piece of machinery, proper maintenance Is essen- 
tial to obtain maximum service. Fatigue, abrasion and 
corrosion are the prime causes of rope failure. Fatigue, 
which is caused by bending, cannot be eliminated but 
it can be held toa minimum. The removal of flat sheaves 
or ones with excessive play may reduce whipping con- 
siderably as well as the resultant fatigue. When a dif- 
ferential sheave is encountered, cutting from one end of 
the drum moves the points of greatest fatigue and often 
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prevents a premature failure. Abrasion, provided the 
sheaves and the drum are in good condition, can best be 
combatted by proper lubrication. Lubrication is highly 
important, not only in reducing abrasion and preventing 
corrosion but, also, by reducing both wear and friction 
within the rope itself. Corrosion should be guarded 
against continually because under these conditions it is 
impossible to calculate or estimate the remaining 
strength of a rope. 

In respect to lubrication, it is interesting to note the 
results of tests made in our laboratory on 94 ¢-in. diam 
6 x 19 wire rope submitted to fatigue tests. Part of this 
rope was laid up with and part without lubricant. Sar- 
ples of each section were operated over sheaves of two 
different diameters until the same number of broken 
wires in a given length developed. The following com- 
parison shows the results based on the number of bends 
necessary to produce these broken wires. 

10-in. tread 
diam sheave 


24-in. tread 
diam sheave 


Dry rope 16,000 bends 74,000 bends = 4.6 times 
Lubricated rope 38,700 bends 386,000 bends = 10.0 times 
= 2.4 times = 5.2 times 


In view of the above figures, the reasons for stressing 
lubrication as well as the proper sheave sizes are quite 
obvious. 

Inspection and removal from service—Once a rope has 
been placed in service, it is subjected to varying operat- 
ing conditions which ultimately reduce its strength and 
require its replacement. As the condition of the rope is 
constantly changing, inspections are necessary at peri- 
odie intervals to record its condition. Primarily, the 
purpose of the inspection is to compare the present con- 
dition of the rope to its condition when new. The job of 
the inspector, either by experienced judgment or by 
some definite procedure, is to estimate the remaining 
strength of the rope and thus determine the degree of 
safety being afforded at the same time. In this respect, 
it is important that the proper factor of safety be af- 
forded for a new rope installation, and this factor should 
be determined consistent with safety and most eco- 
nomical rope life. Safety of operation depends upon the 
strength of the rope as it nears the time of removal. 
This margin—the true margin of safety—although 
difficult to determine, is a practical factor in setting the 
proper time for removal. Since the installation is no 
safer than the strength of the rope at the time of re- 
moval, it is necessary to establish a minimum factor of 
safety below which it is not advisable to operate. 
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ROPE CABLES? 


Listed 
which can be used as a guide, but not as an established 


as follows are a few minimum safety factors 


practice, 
Minimum 


Type of service safety factor 


Miscellaneous hoisting equipment 5.0 
Haulage rope 6.0 
Overhead and gantry cran 6.0 
Jib and piller cranes 6.6 
Derricks 6.0 
Small electric and air hoists 7.0 
Hot ladle cranes 8.0 


While on the subject of safety factors, there is a re- 
cent development of high strength ropes which give a 
strength 15 per cent greater than improved plow steel 
grade. One of the many advantages of this type of rope 
is an increase in the initial factor of safety while retain- 
ing the same diameter of rope. 

The decision as to the proper time for the removal of 
a wire rope from service is one of the most difficult prob- 
lems that can be placed before the inspector or operating 
official. The establishment of a minimum factor of safety 
is up to the operating officials, determining when this 
condition has been reached is up to the inspector. 

In general, the time for removal is indicated by a 
marked reduction in the diameter of the rope, excessive 
abrasion of the outside wires, broken outside wires or 
evidence of severe corrosion. These factors can be de- 
termined by visual inspection of the outside of the rope. 

The marked reduction in the diameter of the rope is 
often due to excessive abrasion or corrosion of the out- 
side wires, but, in some instances, it is due to excessive 
corrosion of the inside wires which is not indicated by a 
surface inspection of the rope. Internal deterioration is 
a serious and dangerous condition, and any marked re- 
duction in the diameter of a rope should be investigated 
carefully and its cause determined. 

Excessive abrasion can be observed on the outside 
wires and can be allowed for in calculating the remain- 
ing strength of the rope. 


Figure 1—A rope lay is the length of rope in which a 
strand makes one revolution. 


ONE ROPE LAY 
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ROPE INSPECTION REPORT 
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Figure 2 — It is desirable to have a rope inspection report. 


The broken wires can be counted, and their effect can 
be calculated, taking into account the number of bro- 
ken wires occurring and their distribution among the 
various strands. 

When corrosion is present, the remaining strength 
cannot be calculated with safety, nor is there any 
reasonable way to judge whether or not the rope is safe 
for further service, except by the judgment of the inspec- 
tor who compares it with the condition of previous ropes 
on the same installation, but even this is a precarious 
method. When corrosion is present, all the known meth- 
ods for estimating the remaining strength of wire rope 
become useless. 

In setting up any procedure for the removal of wire 
rope, corrosion should be controlled and this can be 
done by proper and sufficient lubrication. 

It is not possible in the following charts or in any 
chart development to indicate definitely the remaining 
strength for all conditions of service. These charts, how- 
ever, together with actual ultimate strength tests on 
worn ropes from individual installations, make it pos- 
sible to build up definite data for the particular installa- 
tion from which the actual remaining strength of the 
rope can be judged. The number of broken wires which 
develop in a wire rope is the usual reason for removal. 
This is a definite indicator that should always be evi- 
dent in visual inspection. There is always a section some- 
where along the length of wire rope which visibly shows 
the greatest amount of deterioration. Experience has 
indicated that the condition of the worst rope lay is 
a safe guide for rope removal. 

A rope lay (Figure 1) is that length of rope in which 
one strand makes one complete revolution around the 
core. The examination of such a section for abrasion and 
broken wires should—if it is the worst rope lay—give 
sufficient information to permit the calculation of 
effective remaining area 

In order to set up inspection data which can be used 
as a record, a suggested form is shown in Figure 2. This 
was designed for shaft hoist rope but shows essentially 
what should be recorded. Keeping accurate rope rec- 
ords is highly important in comparing rope service. 

In addition to the data collected, a photograph of the 


95 








worst lay is often valuable to the inspector in comparing 
various conditions. 

A safe inspection practice can be built up by setting 
up a minimum effective remaining area for one or two 
ropes and, after checking, by making ultimate strength 
tests, this minimum could be reduced if the tests so 
indicated. By using this procedure, the proper time for 
removal could be safely determined. 
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Figure 3 — Broken strands are counted in one rope lay. 
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Figure 4 — Abrasion occurs on the outside wires. 


Figure 5 — Nomograph gives depth of abrasion for 6 x 25 
filler wire construction regular lay rope. Draw a straight 
line from rope size on scale A to the average length of wear 
on scale B. Intersection at scale C gives the percentage of 
the outside wire diameter which is left. 
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Charts for regular lay ropes—The purpose of using 
charts for the determining of the percentage of effective 
rope-area intact is to simplify the procedure and elimi- 
nate the laborious calculations involved. Primarily, 
the charts correlate the effects of broken wires, abrasion 
and distribution of breaks into effective rope-area in- 
tact. Due to the very numerous constructions involved, 
only the most commonly used have been worked up on 
a chart basis. 

The following charts apply only to our companies 
regular lay hoisting ropes, 6 x 25 filler wire construction. 

To use the charts, the broken wires in the worst lay 
of rope are counted by strands. See Figure 3. 

The wear should be measured in this same section 
by measuring the length of the elliptical worn surfaces 
of the crowns of the outside wires, dimension “L’’ in 
Figure 4. 

After this information has been obtained, Figures 5 
and 6 can be used to determine the percentage of rope- 
area remaining intact. 

Figure 7 is used for taking into account the distribu- 
tion of broken wires in the strands, and the determina- 
tion of the effective percentage of rope-area intact. 

Figure 8 is an alinement diagram used as a rapid 
method of determining the operating factor of safety. 

To illustrate the use of the charts, the following ex- 
ample is given using 1! in. diam 6 x 25 filler wire con- 
struction regular lay rope. 

Inspection shows an average length of wear of about 
0.500 in. and twenty broken wires in the worst rope lay, 
distributed as follows: 


Strand No. Breaks 
l } 
2 6 
3 5 
4 } 
5 0 
6 l 


Figure 6 — To determine the percentage of the rope area 
which is intact, draw a line from the percentage of outside 
wire diameter which remains on scale C to the number of 
broken wires in the worst rope lay on scale F. Intersection 
with Scale E gives percentage of the rope area which is in- 
tact. 
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By referring to the diagrams for 6 x 25 filler wire 
construction regular lay rope shown in Figures 5 and 6, 
the projections are indicated for calculating the per- 
centage remaining area. 

On Figure 5, a line is drawn from the rope diameter 
on scale A through the average length of wear on scale 
B to intersect scale C. This intersection indicates that 
81 per cent of the outside wire diameter remains intact. 

On Figure 6, this figure——81 per cent—is transferred 
to the per cent-wire-diameter remaining scale C, and a 
line is drawn from this point to the number of broken 
wires in the worst rope lay on scale F. The intersection 
of this line with scale E indicates that 79 per cent of the 
area of this rope remains intact. 

Since the greatest percentage of broken wires in this 
case occurs in four strands, by referring to Figure 7 it 
will be found that with 79 per cent of the rope-area in- 
tact and the above distribution of broken wires in four 
strands, the effective percentage of rope-area intact will 
be 74.4 per cent. 

If the effects of deterioration due to internal wear are 
neglected, the effective percentage of rope-area_re- 
maining intact may be taken as the percentage of the 
rope strength intact. 

If the above mentioned rope originally operated with 
a factor of safety of eight, its factor of safety would 
be reduced to 5.95 when the rope strength was reduced 
to 74.4 per cent. This relationship is shown on Figure 8. 

When corrosion is not a factor, the remaining strength 
of the rope will generally not be less than indicated by 
the charts. The safe plan, however, is to check these 
figures by an actual ultimate strength test and use the 
results as a guide. An ultimate strength test has the 
dual advantage of checking the accuracy of the re- 





maining rope strength and also provides a guide as to 
what allowance, if any, should be made for internal 
wear. 

In respect to 6 x 37 hoisting ropes at the present time, 
no charts are available due to the numerous construc- 
tions involved. 


Figure 7 — Curves make allowance for the effective area, 
allowing for distribution of broken wires. Value used for 
ordinate is that obtained from Figure 6. 
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In such eases, a close estimate of the remaining 
strength can be arrived at by using the reserve strength 
of the construction involved, the number of outside 
wires and the number of broken wires in the worst rope 
lay. The “reserve strength” of a rope is the strength 
of the inside wires of each strand. In the 6 x 37 classifi- 
cation, the reserve strength varies from 50 to 60 per 
cent of the rope strength. The outside wires vary from 
84 to 108. These variations are due to the strand con- 
structions involved. 

Since our final answer by this method is strictly an 
approximation, it is satisfactory to use a_ reserve 
strength of 50 per cent and the number of outside wires 
as 100. If, for example, neglecting abrasion, 50 broken 
wires were present in the worst lay of rope, the strength 
of the outside wires would be reduced 50 per cent and 
would contribute 25 per cent to the remaining strength 
of the rope. Combining the 25 per cent and the 50 per 
cent reserve strength, the remaining strength of the 
rope would be approximately 75 per cent. If abrasion 
were severe, which is usually not the case on ropes of 
this type, an additional allowance can be made for this 
condition. 

This method of estimating remaining rope strength 
is strictly an approximation, and should only be used 
in conjunction with actual ultimate strength tests. 

The way a rope stretches—-or does not stretch—is 
sometimes used as an indication of the proper time for 
removal. This has some basis in fact because, when a 
rope loses its elasticity, its deterioration is often very 
rapid. However, when this condition does occur, visible 
indication is usually present. 

In conclusion, the time to remove a rope from service 
is when the predetermined minimum safety factor has 
been reached. 

The foregoing material, although not covering all 
situations, does give a general outline of how to deter- 
mine the strength of a rope at a given time in service, 
and thus indicates whether it should be continued in 
service or removed. A 


Figure 8 — By connecting the original factor of safety for 
new rope, scale G, with the percentage of rope strength 
remaining, scale J, the operating factor of safety is given 
at the intersection on scale H. 
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An Operator's Evaluation 
of the Versatile Gas Turbine 


by George H. Krapf, Division Superintendent 
and H. J. Gifford, Supervisor of Technical Coordination 
Power Products Division, South Works, United States Steel Corp., Chicago, Ill. 


.... paper presented at 19th Annual Meeting of the American 


— the end of World War II, industry has been 
J faced with expansion to meet added consumer de- 
mands. The problem of replacing obsolete power equip- 
ment to remain competitive has presented a problem 
to certain industries. Serious consideration has been 
given and should continue to be given to the versatile 
gas turbine to meet expanding or replacement needs of 
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power equipment. 

Around the beginning of this century, pioneers in the 
gas turbine field began to be encouraged in the practica- 
bility of the gas turbine, when in 1906 the first centrif- 
ugal compressor was built for use with the gas turbine. 
This presented a solution to the problem of attaining 
the large volume of compressed air required for com- 


Figure 1 — Gas turbine cycles vary in efficiency. 
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bustion and cooling of the gases going into the turbine 
and made it possible to use the gas turbine in certain 
specialized applications to increase cyclic efficiencies 
such as: 

Supercharging the diesel engine by expanding the 
exhaust gases of the engine through a gas turbine to 
drive the supercharging compressor. 

The development of the pressurized boiler wherein 
the exhaust gases are expanded through the turbine 
to drive the compressor furnishing combustion air 
to supercharge the boiler to 25 to 35 psi. * 

The next big step was the development of the highly 
efficient multi-stage axial flow compressor, which in 
conjunction with the development of metals that would 
withstand turbine inlet temperatures up to 1500 F, 
made possible a prime mover, which is competitive in 
both reliability and efficiency with all others, and in 
addition, possesses characteristics and advantages not 
found in other prime movers. 


GAS TURBINE CYCLES 


There are three common types of gas turbine cycles 
in use (Figure 1), ranging from the simple cycle gas 
turbine which exhausts its hot gases to the atmosphere, 
through the intermediate type with regeneration, which 
uses the exhaust gas to return heat to the cycle, to the 
more complex cycle which adds intercoolers for re- 
ducing the work required in supplying air for turbine 


* Numbers in parentheses refer to Bibliography at end of paper. 


operation. The cyclic efficiency will range from 12 per 
cent for the simple cycle through 34 per cent for the 
complex cycle, which is a real advantage, from the 
standpoint of obtaining the highest return on capital 
investment when factors such as fuel costs are taken 
into consideration. 

COMBINED CYCLES 

The versatility of the gas turbine in fitting into 
different cycles has stimulated the thinking of operators 
and engineers and has produced many different steam 
gas turbine cycles, such as; using exhaust gases for 
feedwater heating, for producing steam in waste heat 
recovery boilers, and for combustion air in fuel fired 
boilers. Additional applications such as, using the heated 
compressed gases from a process, or using the exhaust 
gases from a supercharged boiler for operating the gas 
turbine, are also being developed. 

An often discussed steam gas turbine cycle (Figure 
2) in the United States is the installation at the Okla- 
homa Gas & Electric Co.’s Belle Isle Station. The 
figures and statistics from this installation provide 
evidence of the gas turbine’s abilities as a source of 
mechanical power. The exhaust gases from the two 
gas turbine units installed at this station are used to 
heat the feedwater for the steam plant. After the in- 
stallation of these units, the over-all station heat rate 
was improved by 2.5 per cent. If all the heat recovered 
from the turbine exhaust gases were credited to the 
gas turbine, the turbine would have an efficiency of 


Figure 2 — Gas turbine exhaust-heat recovery for feedwater heating can give efficiencies up to €0 per cent with this cycle 
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Figure 3 — Combined steam-gas turbine plant with supplementary fired exhaust-heat recovery boilers. 


over 60 per cent. The heat reclaimed from the exhaust 
gases of the gas turbine provided an increase of over 
5000 kw from the basic steam station capacity of 51,000 
kw. This represents an increase of about 10 per cent in 
the existing station capacity above the installed rating 
of the gas turbines which was 9000 kw. 

A similar installation at the West Texas Utilities, 
Rio Pecos Station increased the existing power plant 
thermal efficiency by 15 per cent and the existing 
equipment output by 6600 kw with the installation of 
a 5000 kw gas turbine. 

Other specific cycles which have been advanced are 
as follows: 

|. (Figure 3) The exhaust gases may be used to oper- 
ate a waste heat boiler. To this waste heat boiler, sup- 
plementary firing may be added to utilize the 80 to 
90 per cent of oxygen in the air left in the gases to 
increase the steam output of the boiler. 

2. A gas turbine arrangement on a high pressure, high 
temperature boiler may be used where the gas turbine 
drives the boiler feed pump. In this arrangement, the 
exhaust gases from the turbine are used as part or all 
of the combustion air in the boiler. 

3. (Figure 4) Designs for supercharged boiler cycles 
have been advanced which utilize the abilities of the 
gas turbine as now developed. The boiler would operate 
above 70-psi gas pressure and exhaust gases above 
1350 F to the gas turbine. In conjunction with suitable 
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air and feedwater heaters, and depending upon the 
complexity of the cycle, over-all plant thermal efficiency 
over 40 per cent may be attained as well as substantial 
reduction in space requirements. °° 

1. Utilization of hot process pressurized gases. An 
interesting installation where hot process gas is used to 
drive a gas turbine is located in a chemical plant in 
Mississippi. The air from the axial-flow compressor is 
used in the production of nitric acid. The exhaust gases 
from this process, which is under pressure and at a 
temperature of about 800 F, is passed through a gas 
turbine, which drives the axial flow compressor and a 
generator. This arrangement supplies approximately 
70 per cent of the power requirement for the process. 


PRIME MOVER APPLICATION 


The gas turbine has been applied to drive many 
different types of equipment. It is used extensively by 
gas companies to drive centrifugal compressors on 
their gas lines. One gas company which has an installa- 
tion of over 54 gas turbines with an equivalent of 308,- 
000 hp, has accumulated 400,000 hours of operation 
and experienced less than 1 per cent of forced outage 
time. There has always been a need for portable 
power and the gas turbine has moved into this field as 
well, to again display its versatility. Portable compres- 
sors and generators have been installed on railroad 
cars and have performed very dependably. The gas 
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Figure 4— Gas turbine supercharged boiler cycle has reduced space requirements. 


turbine has been used as a source of backup power for 
hydro stations and for handling peak load conditions 
for utilities. The ability of this turbine to be ready for 
service in a matter of minutes makes it very desirable 
for this type of operation. The simplicity of the gas 
turbine makes it possible for the station to be remotely 
controlled and requires a minimum of knowledge of 
operation by the men used for inspecting remote con- 
trolled stations. 

The gas turbine’s unique characteristic of a material 
increase in available shaft power at lower outside am- 
bient temperatures is a desirable feature for peak load- 
ing equipment. At a reduction in plant efficiency, ad- 
ditional shaft power may also be obtained from the 
gas turbine by injecting water or steam into the com- 


bustion chamber. 


FUELS 


The gas turbine has displayed a great versatility in 
the types of fuels which may be used. The most de- 
sirable fuel, thus far, has been natural gas. The number 
one unit at the Oklahoma Gas «& Electric Co. has op- 
erated over 40,000 hours with very little trouble. At the 
30,000-hr. overhaul on this unit, it was reported that 
the only part replaced on the turbine was the combus- 
tion liner caps. 
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Residual fuel oils have been used as fuel for the gas 
turbine. It was very quickly found that certain com- 
ponents of the ash from this fuel was corrosive. Re- 
search disclosed that vanadium and sodium were the 
main causes of the trouble. This same corrosive effect 
was also experienced in the superheater elements of 
high pressure boilers, which were being developed at 
this time. Today processes and additives have been de- 
veloped to minimize the corrosive effect of the sodium 
and vanadium ash on the blading of gas turbines and on 
boiler superheater tubes. Distillate oil is of course an 
acceptable fuel for the gas turbine. 

Blast furnace gas is acceptable fuel for the gas turbine. 
Three installations in European countries using blast 
furnace gas have operated very satisfactorily. In 1952 
tests were conducted in several steel plants of this 
country with gas turbine manufacturers to determine 
whether or not the large supplies of blast furnace gas 
available was suitable for use in the modern gas turbine. 
These tests proved this blast furnace gas could be used 
successfully. 

The United States Steel Corp., at South Works, is in 
the process of installing a gas turbine-driven blower. 

This gas turbine (Figure 5) will be designed to burn 
either light fuel oil or blast furnace gas. The light fuel 
oil will be used as an auxiliary fuel when blast furnace 
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Figure 5 — Air extrac- 
tion gas turbine can j 
burn light fuel oil or 
blast furnace gas. 
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gas is not available. Light fuel oil will also be used in 
starting the turbine. A small steam driven turbine will 
be used to bring the gas turbine up to 25 per cent of 
rated speed at which time light fuel oil will be burned to 
bring the turbine up to operating speed. The turbine will 
drive two compressors, one for compressing the blast 
furnace gas, the other for supplying air to the com- 
bustors and for wind for blowing blast furnaces. The 
turbine will have four stages and operate at an inlet 
temperature of 1350 F. 

The thirteen-stage axial flow compressor will be de- 
signed for a capacity at 375,000 efm, 80 F inlet air, 
compressed to 35 psig, which will supply the air for 
combustion and 125,000 efm for blowing blast furnaces. 
Air to the combustors and the extracted air will be taken 
after the last stage of the compressor. With this ar- 
rangement, the pressure on the compresscr and the tur- 
bine will be that required by the blast furnaces. The 
unit can be operated to maintain a volumetric output, or 
a pressure on a manifold. 

The air extraction performance curve (Figure 6) for 
this unit displays a great deal of versatility in the range 
of operation. At design pressure the unit is stable to zero 
useful output. 

The limiting factors exhibited in the performance 
curve are the lower surge limit which is avoided by 
bleeding air to the atmosphere to maintain the machine 
above this range, and the pressure line below which the 
compressor must not operate if sufficient air for con- 
trolling temperature to the turbine is to be maintained. 
This pressure is controlled by a back pressure valve on 
the discharge of the compressor which automatically 
maintains compressor pressure above this line. The con- 
trol diagram (Figure 7) indicates the method by which 
these functions will be accomplished. 


FUTURE 


Since the efficiency of the gas turbine is influenced by 
the inlet temperature to the turbine, developments 
which permit high inlet temperatures are of considerable 
interest. The cooling of hollow blading filled with liquid 
metal which serves to conduct the heat to the root.of the 
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blade where it is carried away by water cooling is under 
investigation. Effusion cooling of stationary blading 
constructed of porous material or with venting holes are 
under consideration. Air for cooling would be extracted 
from the compressor. Intensive research, on protective 
coatings, and metals capable of withstanding higher 
temperatures, are well advanced. A steady advance in 
allowable inlet temperatures to the turbine is a cer- 
tainty. 

A turbine with inlet temperatures of 1250 F with 75 
per cent regeneration would have an over-all thermal 
efficiency of 28 to 29 per cent. The same turbine with 
inlet temperatures of 2200 F would have an over-all 
thermal efficiency of 38 to 39 per cent." 

The versatile gas turbine is being considered for use 
in nuclear power systems. Designs for both open and 
closed cycle nuclear gas turbine plants have been pro- 
posed. Availability of cooling water and size of the 
plant generally dictates which cycle is most desirable. 
Closed cycle nuclear gas turbine plants appear to be 
very attractive. One such system considered has a ther- 
mal efficiency of about 34 per cent. This plant is com- 
posed of two stage compression with intercooler, re- 


Figure 6 — Tnis 125,000-cfm blast furnace blower-regen- 
erative cycle gas turbine unit will burn blast furnace gas. 
Compressor inlet design conditions are 80 F, and 1000 ft 
altitude or less. 
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generator, gas turbine and reactor. This is a closed cycle 
system operating at the reactor with an inlet tempera- 
ture of about 1300 F and discharging at 125 psig with 
the gas passing through a cooler where it is recom- 
pressed. 7 

SUMMARY 


The gas turbine today is not an experimental ma- 
chine. The hundreds of thousands of hours of experi- 
ence in operation has proven the gas turbine to be a re- 
liable prime mover. The many hours of satisfactory op- 
eration with natural gas, waste heat, fuel oil, blast fur- 
nace gas and the considered use as a prime mover for 
nuclear power plants displays its great versatility in its 
use of fuels. The ever increasing purchase of gas tur- 
bines indicates the competitive ability of the gas tur- 
bine cost-wise. Installations of gas turbines with existing 
steam generating facilities has proven its ability to im- 
prove efficiencies of existing equipment as well as in- 
creasing the output of this equipment. 

The gas turbine has opened up a whole field of ideas. 
Because of its versatility, it could probably fill some of 
the needs in your replacement or new construction pro- 
grams. 
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Figure 7 — Functional schematic shows control of gas turbine. 
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TOMORROW’S ENGINEER 


innual spring meeting stag banquet speech presented at Birmingham, Ala., April 22, 1958 


by N. C. Michels 

Vice President—-Engineering 
Tennessee Coal & Iron Div., 
United States Stee! Corp. 


Birmingham, Ala. 





N the steel business, long-range planning and prepa- 
ration for future needs has assumed importance 
at least equivalent to—if not greater—than that of any 
other industrial undertaking. We are now in the very 
middle of history’s greatest period of scientific and 
technological advancement; and revolutionary changes 
in products, as well as production equipment and 
techniques, are taking place so rapidly that only by 
making careful plans now to take care of eventualities 
years ahead can we hope to keep abreast of the times. 
What is taking place today in electronics, in nuclear 
fission and fusion, and in ultrasonie and space flight is 
dependent to a significant degree upon what has already 
been accomplished, through forward planning, in the 
development of new specialized steels and steelmaking 
methods. As the world moves forward in those and 
other new fields, the necessity for intensive forward 
planning becomes even more stringent. 

It is common knowledge that the steel industry has 
been a leader in the development and application of 
improved production equipment and techniques. Per- 
haps not so well understood is the fact that the de- 
velopment and training of competent engineering 
personnel is corollary to—-and prerequisite to—advance- 
ments in machinery and methods. How well we meet 
the challenge of the rapidly advancing times depends 
primarily on how successful we are in obtaining and 
developing engineers capable of devising and utilizing 
to the most effective extent new productive equipment 
and techniques. 

lor that reason, we think it appropriate to discuss 
that vital factor in the future of steel—tomorrow’s 
engineer, What is he; how and where do we get him; 
and how do we prepare him for the job ahead? 

At the outset one is aware that the term ‘“tomorrow’s 
engineer” is one of those glittering generalities which 
the engineer should avoid as a plague. It is not our 
purpose to discuss the multitudinous attributes, quali- 
fications, attitudes and dimensions of the engineer of 
the future. We shall also avoid a repetition of training 
theory which has been so frequently and thoroughly 
covered in the past. Instead these comments shall be 
limited to the specifics of recruiting, training and ad- 
vancement of young engineers with particular emphasis 
on a program which has been developed through ad- 
herence to an informal and unofficial local policy of “pro- 
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viding an opportunity for maximum performance’’—a 
policy which applies to the conduct of our entire engi- 
neering responsibility but of necessity is limited here 
to the early stages of an engineer’s business life. 

This phrase, “opportunity for maximum perform- 
ance,”’ could be as vague as the title ‘“Tomorrow’s 
Engineer.’’ However, when looked at realistically, it 
provides a guide in our recruiting and training activities 
to: 

1. Employ only those engineers for which we expect 
to have need. 

2. Employ only those engineers with excellent 
potential for advancement. 

3. Provide selected engineers with a basic oppor- 
tunity to develop their latent talents to their fullest 
extent, such that advancement may occur as rapidly 
as openings develop and the increase in their skills 
warrant. 

The backbone of our training program is the prac- 
tice engineer program in which high calibre young 
engineering graduates are oriented and integrated into 
our operations. It is this group upon which the cor- 
poration and the TCI Division will rely most heavily 
in the future to fulfill its engineering research, develop- 
ment and management functions. For that reason, a 
program designed to discover and develop to the fullest 
the particular talents and potentialities of the individual 
engineer is of prime importance. In other words, we 
must not only find the right man for the job; we 
must also find the right job for the man. 

A business magazine last year reported the story of 
a manufacturer of ‘do-it-yourself’? swimming pool 
kits who believed in leaving nothing to chance. In 
the installation brochure which accompanied the kits, 
Instruction Number One read simply: “First, dig a 
hole.”’ 

The prerequisite for a successful engineer training 
program is just as obvious, although not entirely so 
simple: First, find an engineer with the potential for 
development. Recruiting is considered a vital and 
integral part of our training schedule. 

In the Tennessee Coal & Iron Division, the manager 
of industrial relations is responsible for the college 
recruiting and training program. However, each line 
department is responsible for final selection and training 
of college recruits assigned to it. 

In visiting the engineering colleges of the South for 
the selection and employment of trainees, we have 
organized recruiting teams which are composed of 
representatives of the industrial relations department 
and capable, responsible officials of the department 
seeking college graduates who have been trained in 
recruiting, interview and selection techniques. This 
system has several advantages. First, it gives the de- 
partment directly affected a strong voice in the selection 
of recruits; second, it creates a stronger impression of 
the division’s interest in top quality graduates and thus 
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is a good ‘selling’ technique; and third, it places on 
the spot a man who can answer authoritatively any 
questions the student and prospective employee may 
have concerning details of the division’s operations. 

Recruiting at TCI is carried on throughout the 
year. Preliminary to personal contact, information 
sheets and brochures are supplied to colleges to be 
visited, to acquaint interested students with the nature 
of our operations. At the interviews on college cam- 
puses, many of which are pre-arranged group meetings, 
division representatives furnish the prospective grad- 
uates with information about the steel industry in 
general and TCI in particular. Geographical, recrea- 
tional, cultural and educational aspects of the plant 
community are also provided. 

Approximately 15 per cent of the candidates inter- 
viewed are offered employment. Of the number offered, 
about half accept. That is well above the industry 
average. The number of recruits employed is based 
as precisely as possible upon future needs, as determined 
by production forecasts, expected personnel retirements, 
transfers and turnover. 

The recruiting program as presently conducted has 
been in operation since 1952. Since that time, 259 
engineers have been recruited from the 27 state and 
private colleges in the South which graduate engineers. 
Of these, 141 have been promoted from the training 
program to assigned jobs within the division. To date, 
we have an over-all retention rate of 85 per cent. 

Training of technical employees at TCI centers 
around on-the-job training. Classroom work is held to 
a minimum. Recruits are assigned to selected depart- 
ments, each of which has its own training program, 
designed to fit the specific needs of the department 
and of the individual. 

Before reporting to the department to which he is 
assigned, the trainee undergoes a comprehensive orien- 
tation by the industrial relations department. In this 
preliminary period, he is given an over-all view of 
division activities, management organizational struc- 
ture, flow of materials and products, and specific data 
regarding the department to which he will be assigned. 

Job assignments are a combination of office and field 
work, and are diversified so as to afford maximum 
opportunity for development of the individual. Work 
performed includes participation in the preparation 
of engineering studies on proposed projects; quantity 
and cost estimates, report writing; layouts of equip- 
ment and assistance in designing and developing equip- 
ment and methods. 

During the two-year training period, the depart- 
mental supervisor prepares a written performance 
appraisal on the trainee every three months. Also 
every three months, the trainee is personally inter- 
viewed by a counsellor in the industrial relations 
department. These interviews are two-way affairs. 
Using the appraisal reports, the counsellor discusses 
with the trainee the progress he is making, points out 
deficiencies and makes suggestions for improvement. 
The trainee, in turn, is encouraged to speak frankly 
with regard to his particular interests and the type of 
work for which he feels he is best suited. When appro- 
priate, personal problems which may affect his per- 
formance are discussed, and help may be offered. 

At twelve monthly meetings, various department 
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heads at TCI speak to the trainees on the functions 
of their various departments. A one-week tour of all 
operations, including mining, which is conducted some- 
time during his first six months, also helps the trainee 
to understand the over-all operation of the division, 
and to orient himself and his work in the total oper- 
ational picture. 

In the last six months of the training period, trainees 
are candidates for regular positions. Selections to fill 
openings are based upon comparative aptitudes and 
ability demonstrated during training. Many trainees 
have been selected for regular positions prior to the 
end of the training period, and have advanced to 
positions of considerable responsibility. 

We have been increasingly aware during this ‘‘seller’s 
market” of engineering talent that the engineering 
graduate has shown a marked reluctance to begin his 
career in the drafting room. The engineering graduate 
has either been advised or assumes that drafting and 
design work is below the standards of a college graduate 
and unnecessary to the experience background of a 
capable engineer. We are continuing to insist that as 
many of our trainees accept drafting and design assign- 
ments as possible. However, we recognize the problem 
and the need for training qualified and experienced 
drafting personnel. 

To meet the need for draftsmen, TCI initiated in 
1957 an apprentice draftsmanship program. Positions 
were offered to a limited number of young men who had 
completed basic courses in mathematics and mechanical 
drawing. These were drawn from employees desirous 
of self-improvement and from among high school 
graduates in the plant community who could not or 
did not want to attend college. After careful screening, 
we selected thirteen high school graduates and eight 
employees for the course in 1957. 

The draftsman apprentice course is a combination of 
on-the-job training and study. Three days a week are 
spent on engineering department assignments and 
the remaining two are devoted to classroom work. 
A maximum of one year is spent in the study of detail 
drafting. This is followed by a maximum of nine months 
study of layout drafting. In this second phase, one day 
per week is devoted to study of such subjects as pneu- 
maties, hydraulics, materials of construction and 
machine design. In the other four days, they are assigned 
duties commensurate with their progress and ability. 

This program has been even more effective than we 
had anticipated as measured by the enthusiasm of the 
group and their progress in handling detail drafting 
assignments. We are confident we have discovered an 
excellent source to fill future needs for well-trained 
and experienced draftsmen. 

In keeping with our policy of providing an oppor- 
tunity for maximum performance, a college co-operative 
program was reinstated in 1957 after a lapse of several 
years. The college co-operative course is offered first 
to existing employees without a college degree who have 
demonstrated the initiative and ability to not only 
complete the course but advance more rapidly by 
reason of additional educational background. The 
purpose of the co-operative course is three-fold. First, 
it provides an additional source of college graduates 
for training and management development. Instead of 
waiting until students near graduation and then bidding 
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against other companies for the best of the crop, we 
catch some of the most ambitious and _ potentially 
most capable as soon as they leave high school. It is 
our belief that most of those who live up to our expec- 
tations will stay with us after graduation. 

Second, it provides a source of engineering trainees 
with the proper educational background and at least 
limited experience in drafting techniques and engi- 
neering practice. As I have already said, today’s gradu- 
ate engineer is reluctant to undertake the drafting work 
so helpful to his engineering background. The co- 
operative student, however, willingly accepts assign- 
ments in the drafting room during the years he is in 
college. Furthermore, during that period, he obtains 
useful practical experience in our operations, to sup- 
plement the theory he gets from his textbooks. 

Third, it fulfills a community responsibility. Con- 
sidering the nation’s present need for top-drawer 
engineers, it seems an unfortunate waste of manpower 
to let financial considerations stand between some 
talented, ambitious youngsters and a college education 
in engineering. The co-operative program helps such 
young men to help themselves to rewarding careers 
and at the same time contributes to the steel industry 
and the nation’s requirements for engineering talent. 

TCI presently has co-operative arrangements with 
the University of Alabama, Georgia Institute of Tech- 
nology, and Alabama Polytechnic Institute. In 1957, 
forty-four young men were enrolled in the program. 
They are pursuing studies in mechanical, electrical, 
chemical and mining engineering. 

Students are selected for the co-operative program 
only after thorough testing, perusal of high school 
records and personal interview, to make sure that the 
considerable investment we make in their future is 
wisely expended. Those chosen work during alternate 
quarters in our engineering; metallury, inspection 
and research; industrial engineering and mining de- 
partments. We counsel regularly with these employees, 
and maintain a close check on their on-the-job and 
academic progress. They are required to perform satis- 
factorily in both areas. 

lor those men already performing well in engineering 
management, United States Steel has set up an ad- 
vanced training program aimed at making more ef- 
fective use of their talents and encouraging them 
to assume increased administrative responsibilities. 
Engineers with outstanding potential are chosen from 
the corporation’s various works, divisions and sub- 
sidiaries, and are assembled at Pittsburgh for a training 
period of forty-one weeks’ duration. Prerequisites for 
enrollment are at least five years of experience in 
engineering assignments and demonstrated ability, 
judgment and initiative which indicate a capability 
for further advancement. 

The program is divided into two phases. The first 
has to do with technical and management training, 
while the second is devoted to personal development. 
In the first phase, the trainee has an opportunity to 
become acquainted with operations problems and 
activities at the corporation level. He makes a thorough 
study of four phases of steelmaking as conducted at 
United States Steel’s central operations; namely, 
coke and coal chemicals, iron, steel and rolled products. 
He also visits other corporation facilities, to gain a 
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broader understanding o. the facilities and processes 
of the corporation as a whole. Through discussions 
with engineering executives and actual work experience 
in corporation engineering offices, he becomes familiar 
with the various engineering functions. Knowledge 
thus gained helps him to relate the work of his division, 
works or subsidiary to that of the corporation and thus 
makes for better co-ordination. 

The second phase is concerned with the man, him- 
self, and helps him to develop those traits of character 
which will better qualify him for greater managerial 
responsibilities. He gains awareness of his strengths 
and deficiencies, gains self-confidence, emotional ma- 
turity and the ability to get along with others. He also 
learns methods used to make sound decisions, develops 
his judgment and builds a stock of knowledge to help 
him in the performance of management functions. 

In keeping with our policy of providing an oppor- 
tunity for maximum performance, the training and 
development program as outlined is designed for 
qualified personnel from the high school graduate to 
the advanced and experienced engineer. As a matter of 
fact, it is entirely possible through this program that a 
high school student first employed as a messenger by 
TCI could progress through the apprentice draftsman’s 
course, the college co-operative course, the practice 
engineer program, and the advanced engineering 
management development program to become a fully 
trained and qualified engineer with advanceme: 
dependent only upon his initiative, ability and time 
required to obtain necessary experience. 

We thoroughly believe that this type of total program 
will result in a level of engineering background and 
ability qualified to accommodate the many problems 
facing “tomorrow’s engineer.” 

We do, however, recognize that the training program 
to date is incomplete inasmuch as it does not adequately 
provide an opportunity for many of our experienced 
and capable engineers to obtain additional skills relating 
to new techniques, processes and equipment. 

The coming of automation is perhaps the best 
example of the need for special training to meet special 
conditions. Automation is increasing the requirements 
for trained and skilled engineers just as it is necessitat- 
ing an improvement in the skills of many industrial 
employees. More than anything that has come about 
in recent years, it can raise the level of the entire em- 
ployee force. But we can take advantage of its benefits 
only as fast as we can provide engineers and tech- 
nicians with the knowledge and skills to make it work. 

We are seriously considering the employment of 
additional educational opportunities such as refresher 
courses in certain engineering principles as currently 
available from undergraduate classes in institutions 
of higher learning, and the initiation of courses in 
advanced technical training as related to the steel 
industry only. These latter courses would be conducted 
by qualified corporation technical personnel, utilizing 
available texts for the several processes of our industry. 

Thus are we at United States Steel and TCI working, 
through training, to meet the challenge of the times. 
We believe that our training program is among the 
best answers yet devised to the problems of tech- 
nological advancement, economic growth and _ social 
responsibility. A 
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Ventilation of Large Industrial 
Buildings Under Heat Load 


by F. E. Tucker 
Industrial Hygienist 
Weirton Steel Co., Div., 
National Steel Corp., 
Weirton, W. Va. 


.... paper presented al Annual 
Veeling, Industrial Hygiene Foundation, 
Pittsburgh, Pa., October 30, 1957 


S' IME of the largest industrial buildings in America 
can be found in the steel industry. These buildings 
are long narrow structures with high roof bays, some- 
times extending more than one hundred feet above the 
floor. A typical modern hot strip mill building may be 
1900 ft long, 120 ft wide and 75 ft high. Most of these 
buildings are under heat loads which are considerably 
in excess of normal. 

Consider the air required to adequately ventilate a 
building with 228,000 sq ft of floor area and 17,100,000 
cu ft of air volume. Then multiply this system many 
times to accommodate the requirements of a large 
integrated steel company. The final figure for ventila- 
tion in cfm is immense. This paper will outline the 
history of one steel company’s efforts to satisfy its 
ventilation needs so that its employees might re- 
ceive the best possible ventilation at the least possible 
economic stress, 

When considering industrial ventilation, it is eco- 
nomically wise to consider both heating and ventilating 
in one single unit. This was not the case in the beginning 
in steel plant ventilation. In the beginning “gravity 
ventilation’? was the only means provided for envi- 
ronmental cooling. In this installation, roofs were 
equipped with canopy ventilators. The sides of the 
buildings were removed during warm weather and the 
air was permitted to sweep in through the sides, up and 
out through the canopy ventilators. The heat source, 
such as a furnace or hot rolling mill, provided draft 
for the system. This system produced cool areas along 
the sides of the buildings, but virtually no relief in the 
center of the building where most of the work was being 
performed. During cold weather the building was 
closed up as tightly as possible in order to utilize as 
much heat as possible from the heat source. The canopy 
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ventilator, heat source and leaks in the outside walls 
provided cold drafts throughout the building. These 
drafts were overcome with gas, coal or coke fired sala- 
manders for local heating. One can imagine the number 
of potential industrial hygiene hazards in this type 
system. Surprisingly enough, some industrial buildings 
are still being ventilated and heated in this manner, and 
this situation is not limited to the steel industry. 

“Steel Facts,” a publication of the American Iron 
and Steel Institute, in its June, 1957, issue printed the 
following: “‘At the dawn of the ‘Age of Steel’ in the 
United States, about 100 years ago, the estimated total 
production of steel was approximately equal to one 
hour’s output by the modern industry.” The total 
yearly output of steel in the United States has risen 
from approximately one-half million tons in 1856 to 
115,000,000 tons in 1956. This tremendous and rapid 
growth has brought with it many problems of concern 
to the industrial hygiene engineer. 

The first recognition of these problems by industry, 
in the form of active corrective measures, took place 
approximately thirty years ago. It was at this time that 
the steel industry realized the direct relationship be- 
tween good industrial health and production. It was 
this realization, and the corrective measures instituted, 
that caused the initial concern over good ventilation 
practices. 

In order to correct adverse industrial health con- 
ditions, it became necessary to exhaust processes guilty 
of emitting environmental air contaminants. This ex- 
haust ventilation placed virtually all industrial build- 
ings under negative pressure. Most operators have had 
the experience of attempting to open a door leading into 
a plant building and having to exert considerable force 


Figure 1— This type of gas-fired unit heater consumes 
valuable floor space. 
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Figure 2 — Unit heater is wall mounted to conserve floor 
space. 


to counteract the negative pressure inside the building. 
his negative pressure increased the number and ve- 
locity of already existing drafts around the perimeter 
of the building. It soon became evident that old methods 
of industrial heating were not applicable in this new 
era of exhaust ventilation. 

Although it would appear that heating of industrial 
buildings is far afield from the title of this paper, 
“Ventilation of Large Industrial Buildings Under Heat 
Load,” this concern over heating was actually the 
first big step forward in the evolution of industrial cool- 
ing. The maintenance problems and limitations in- 
volved in the use of unit heaters and ventilators, even- 
tually brought about the installation of area air con- 
ditioning systems presently in use at the Weirton Steel 
Co. These problems and limitations are relatively well 
known, but will be discussed at this time to point out 
the advantages of area air conditioning. 

figure | shows a gas fired unit heater capable of 
producing 15,000 cfm of heated air. This unit consumes 
valuable floor space, uses 100 per cent precirculated 
room air and is a constant winter maintenance problem 
due to the coke-oven, gas-fired jets. They provide poor 
localized air distribution and are of no value as air 
cooling or make up air units. For even limited industrial 
heating, one large building may require several of these 
units, each unit presenting a separate maintenance 
problem for the electrical, mechanical and fuel depart- 
ments. 

igure 2 shows a unit heater ventilator which goes 
one step further towards the ultimate goal of good 
industrial air conditioning practice. This unit is of 
12,000-cfm capacity, designed to deliver 100 per cent 
outside air during both the heating and ventilating 
cycles. The unit is wall mounted to conserve on floor 
space and to provide better air distribution. The use of 
100 per cent outside air helps to offset the negative 
pressure present in modern industrial buildings and also 
produces some cooling during hot weather. It does, how- 
ever, provide poor air distribution due to the necessity 
of locating the unit on an outside wall; and the multi- 
plicity of units necessary for heating or ventilating a 
large building provides many separate maintenance 
problems for the mechanical and electrical departments. 
Maintenance is reduced on this unit by the use of steam 
coils for heating in place of coke oven gas shown in the 
first slide. These units are satisfactory for small areas 
with available outside walls or low roofs. 
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In 1943, during the second world war, the Weirton 
Steel Co. constructed a large building to house facilities 
for the manufacture of shells for the government. It was 
in this building that the company installed its first con- 
trolled damper, area air conditioning system. This 
system, patented by Mr. W. W. Kompart, former com- 
bustion engineer, Weirton Steel Co., has served as a 
prototype for all future installations in new construction 
of large buildings. For purposes of this paper, a large 
building will include any area greater than 50,000 sq ft. 
This system, installed thirteen years ago, is still in 
operation in this building, which is now used as a 
company warehouse. 

Since 1943, the Weirton Steel Co. has installed ten 
additional systems of this design. These consist of four 
units at 120,000 cfm, three units at 174,000 efm and 
three units at 212,000 cfm, plus the original unit in the 
shell plant, for a total of almost 2,000,000 cfm of con- 
ditioned air. According to figures received from one of 
our ventilation contractors, these units can be installed, 
complete with heating coils, fan, ductwork and auto- 
matic thermostat controls, for less than 50 cents per 
cu ft of air capacity. 

In designing this system, our engineering department 
had several objectives in mind. These were: (1) design 
a system that would eliminate the multiple maintenance 
problems encountered in the use of unit heater venti- 
lators; (2) supply the maximum amount of conditioned 
fresh air (not less than two cfm per sq ft of floor area) 
without unduly increasing the cost of heating the air; 
(3) provide an efficient method of thermostatic control 
to maintain constant uniform room temperatures and 
eliminate manual control of the system; and (4) pro- 
vide efficient air distribution at an elevation above the 
floor capable of producing maximum value per cu ft of 
conditioned air. 

A drawing of the system designed to accommodate 
these objectives may be seen in Figure 3. This system 
consists of a casing 10 containing a plenum 11 and a 
heater or radiator 12. An air circulating motor driven 
fan 13-14 is provided at the outlet end of the casing for 
circulating air through the system and discharging 
conditioned air through the outlet duct 15 to the area 
to be conditioned. The casing is provided with an inlet 
duct 16 which communicates with a source of outside 
air and which an adjustable normally open damper 17 
is mounted for controlling the amount of outside air 
drawn into the plenum. A recirculated air duct 19 ex- 


Figure 3— This air conditioning control system reduces 
maintenance and has good operational efficiency. 
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tends through the wall of the casing and communicates 
with the space being conditioned. An adjustable nor- 
mally closed damper 20 controls the amount of re- 
circulated air drawn into the plenum. The dampers are 
interconnected through a suitable linkage or other 
means 21 so that the outside air damper is held in its 
normally open position when the recirculated air damper 
is closed as shown in the drawing. These dampers 
are so designed to admit a uniform total amount of air 
to the plenum, regardless of the relative amounts of 
fresh and recirculated air. 

A thermostat 22 is mounted in the plenum so that 
it can respond to the temperature of the air as it enters 
the conditioning system. This thermostat is electrically 
connected to a drive mechanism, which is in turn con- 
nected to the recirculating dampers. When the outside 
air temperature is above a predetermined temperature, 
such as 32 IF, the dampers remain in their normally 
open and closed position as shown. As the outside air 
temperature drops below 32 IF, the thermostat actuates 
the drive unit and progressively closes the outside air 
damper and opens the recirculating air damper so as 
to admit sufficient recirculated air to maintain a mixed 
air temperature of about 32 F in the plenum. If the 
temperature in the plenum rises above 32 I, the thermo- 
static control causes this action to be reversed. Thus, the 
air flow control means is responsive to the outside air 
temperature and is automatically operable to admit 
both fresh air and recirculated air when the outside air 
temperature is below this predetermined temperature in 
order to maintain a temperature in the plenum equal to 
or greater than 32 F. 

The air conditioning radiator 12 is connected through 
a pipeline 27 toa steam source, and is connected through 
pipe 28 to condensate traps. An electric driven valve 
is provided in the steam line for controlling the amount 
of heat supplied to the heating coils. A thermostat 30 
is mounted in a suitable location in the area to be heated 
and is responsive to the temperature in this area. This 
thermostat is operatively connected to the valve 29 
through an electric driven motor, so as to automatically 
open or close the valve the proper amount to maintain 
a substantially constant room temperature. For most 
installations, room temperature during cold weather is 
maintained at 74 I. If, for some reason, room temper- 


ature rises above 74 F, the valve restricts the flow of 


steam to the radiators; and if the room temperature 
drops below 74 F, the valve progressively opens to in- 
crease the flow of steam. The radiator is so designed 
that when the air in the plenum has a temperature 
equal to 32 F, which is the temperature at which the 
recirculating damper begins to open, the radiator 
operates at Maximum capacity to maintain a discharge 
air temperature of 120 F at the fan outlet. 

So far we have achieved three of the four objectives 
previously listed. We have designed one single air con- 
ditioning system to replace the numerous small unit 
systems. We now have maintenance on one fan, one 
fan motor, and one set of steam coils, whereas a com- 
parable system designed on a unit basis would have 
required from 10 to 20 such individual maintenance 
problems. It is no more of a problem to maintain one 
200,000 cfm control system than it is to maintain one 
capable of producing only 15,000 cfm. By making 
provision for recirculation of small amounts of room 
air, we have been able to eliminate peak loads on the 
heating system during extremes in cold weather. This 
has made possible the delivery of large quantities of 


outside air during hot weather for area cooling, while 
maintaining a sensible heating cost during colder 


periods. 

Recirculation of air in industrial ventilation always 
brings up questions of contamination of the air being 
discharged from the system into the working environ- 
ment. For this reason we prepared data which shows 
maximum and minimum outdoor daily temperatures 
for one year at our plant in Weirton. From this data it 
was observed that on only nine days during the year 
1955 were we required to recirculate air for a period 
of 24 hours. These days are those when the maximum 
temperature for the day dropped below 32 I. In order 
to recirculate 50 per cent in-plant air, the outside air 
temperature would have to go below — 10 I’. Our lowest 
recorded temperature for the year was —4 F on February 
third and fourth. On these two days, for very short 
periods pf time, we were recirculating approximately 
16 per cént of the total amount of air handled by these 
systems. 

Howeyer, recognizing the potential problems of con- 
tamination present in recirculation of in-plant air, our 
engineering department has been very careful to locate 
these units in the areas of least contamination, even at 


Figure 4— Schematic of ventilation system for continuous annealing line building. 
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Figure 5 — The outside air is brought in through two small 
penthouses. 


the expense of providing much longer headers than 
would have been required with a more desirable lo- 
cation. Considerable effort has also been made to locate 
these systems in sections of the building exposed to the 
least amount of process heat to provide more efficient 
cooling during hot weather. 

Thermostatic control of the system is very important 
during the three seasons of fall, winter and_ spring. 
During the winter months, the control located in the 
plenum, which regulates the position of the outside 
and recirculated air dampers, Is subjected to many 
variations in air temperature. This control must 
operate effectively to maintain a proper balance be- 
tween recirculated air and outside air during cold 
weather. An improper balance in either direction would 
cause obvious defects in the supply system. In the 
spring and fall, wide variations between maximum and 
minimum outside temperatures places a heavy burden 
on the steam conirol thermostat, located in the area 
under ventilation. These thermostatic controls, with 
thermohm temperature controls are connected with 
signalling controllers. These in turn regulate motorized 
controls on steam and dampers. As may be seen in a 
later figure, a valve is located in the steam line to modu- 
late the heat input to the heating coils. These controls 
require very little maintenance and have operated 
satisfactorily over a period of several years. 

The fourth objective concerning distribution is the 
most important single factor in the success or failure 
of an area air conditioning system. Many ventilation 
dollars have been literally “blown away” by the failure 
to provide proper distribution. 

Distribution of the conditioned air in an area air 


Figure 6 — Air escapes through high bay gravity ventilator. 





110 





conditioning system is also the most expensive part of 
the system. Controls, heating coils and fan costs are 
almost incidental to ductwork costs. This fact makes it 
very easy for the design engineer, always of necessity 
conscious of cost, to take short cuts in distribution and 
supply which seriously impair the efficiency of the 
system. 

Air distribution in steel plant buildings is complicated 
by the almost universal use of overhead cranes and 
crane runways. This means that all vertical drops 
must come down on either the outside walls, or between 
the crane rails of two adjacent runways. Instead of one 
row of vertical drops down in the center of the building, 
it is necessary to make one row of drops on each side of 
the building. This duplication of ductwork further in- 
creases the cost of air distribution. In Figure 4 may be 
seen a drawing of a ventilation system recently in- 
stalled in a large building housing a high speed con- 
tinuous annealing line. This continuous annealing fur- 
nace has a maximum heat requirement of 80,000,000 
Btu per hr and approximately 1000 kw. The furnace is 
109 ft long, 21 ft wide, and 77 ft high. It is the only 
heat source of any significance located in this building. 
The building itself is 560 ft long, 121 ft wide, and 120 
ft high. 

Heating and ventilation in this building requires the 
use of two 174,000 cfm area air conditioning systems. 
The two area air conditioning units are located at 
opposite ends of the building. In the center of the build- 
ing, directly above the annealing furnace, is a large 
high bay gravity exhaust ventilator. 

The interior design of this building is rather unusual. 
In the northeast and southwest corners of the building 
are two three-story enclosures. The center and west 
side of the building are one-story sections from ground 
floor to ceiling. From a ventilation standpoint, this 
means that we had to provide ventilation for three 
separate buildings. 

Outside make-up air is brought in through two small 
penthouses (Figure 5) located on the low bay root 
sections. Furnace heat and products of combustion are 
allowed to escape through the high bay gravity venti- 
lator (Figure 6) located directly above the annealing 
furnace. Some idea of the size of this ventilator may be 
obtained by comparison with the employee shown in 
this picture. By bringing the air in around the perimeter 
of both ends of the building and exhausting directly 
above the heat source, we are in effect sweeping con- 
ditioned make-up air across all floor areas and ex- 
hausting the spent air, plus furnace heat and products 
of combustion, out through the gravity ventilator. 
The basic idea in this design is not new and is almost 
identical to that used years ago, when the sides were 
removed from the buildings with gravity ventilators 
providing exhaust through the roofs. The important 
difference, and one of the main reasons for the instal- 
lation of area air conditioning systems, is good air dis- 
tribution. As stated earlier, good air distribution at the 
proper elevation above floor level, is the key to satis- 
factory industrial ventilation. Within certain sensible 
limits, it is not so important, in degrees Fahrenheit, 
what temperature is maintained in industrial buildings; 
but it is of extreme importance that this temperature 
be uniform and relatively constant throughout the 
working area, and that air movement be present at all 
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times. To obtain employee satisfaction, you must 
eliminate hot and cold spots in the working environ- 
ment. The human body can easily recognize tempera- 
ture differentials of as little as plus or minus two de- 
grees Fahrenheit. 

Distribution n this building requires the use of 
70 separate discharge outlets. Each outlet contains six 
vertical vanes preset for uniform air distribution. 
Each outlet is equipped with a manually operated 
damper control system. The outlets are located between 
10 and 12 ft above floor level and are directed towards 
the floor at an angle of approximately 45 degrees. 
This elevation and angle of discharge was chosen to 
obtain maximum coverage per cu ft of discharged air. 
igure 7 shows a typical row of discharge outlets along 
the northwest wall of the continuous annealing building. 
The overhead crane shown has freedom of travel for 
the entire length of the building. The location of the 
vertical drops between the crane rail and the siding are 
typical of all steel plant distribution systems. A similar 
row of drops and discharge outlets are located on the 
opposite side of the building. 

The velocities maintained in these systems are as 
follows: intake—1000 fpm (maximum), across the 
heating coils—1000 fpm, fan outlet velocity—2500 fpm, 
main runs—2200 fpm, drops to floor—1400 fpm, dis- 
charge outlets—950 fpm. The discharge outlets deliver 
5925 cfm. These outlets are so arranged to supply not 
less than two cu ft per minute of conditioned air, per 
sq ft of floor area. This minimum figure of two cfm per 
sq ft has been proven by actual experience on previously 
installed systems, to provide satisfactory cooling for the 
majority of our operations. There are, of course, isolated 
locations throughout our plants, where intense localized 
heat loads require spot cooling, in addition to area air 
conditioning. 

The following figures were taken following installa- 
tion of area air-conditioning systems at our tin mill and 
sheet mill operations. 

Figure 8 shows the steam lines, controls, and con- 
densate traps on a 174,000-cfm system located at our 
tin mill cutting lines. In the center may be seen the 
electric driven valve for controlling the amount of 
steam supplied to the heating coils. The governor valve 
previously mentioned is located directly above the 
motorized valve. 

Figure 9 shows the steam coils and thermostat for 
this system. This thermostat controls the position of the 
outside and recirculating air dampers. Recirculated 
air enters the system when the temperature at this 
thermostat drops below 32 F. 

Figure 10 shows the position of the air dampers when 
the intake air temperature is above 32 F. The outside 
air damper is located at the top and is at its full open 
position. The recirculating air damper shown at the 
bottom is completely closed to admit 100 per cent out- 
side air. The mechanical motorized linkage between 
these two dampers may be seen at the bottom left side 
of this picture. 

Figure 11 shows the outside air intake for this system. 

Figure 12 is a picture of a header recently installed 
above the sheet mill galvanize lines. This header was 
run down through the building trusses, thus avoiding 
the expense of installing two smaller ducts to accom- 
modate structural details. Expansion joints are pro- 
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Figure 7 — Typical discharge outlets on wall of annealing 
building. 








Figure 8 — Steam lines, controls and traps on tin mill 
system. 

Figure 9 — A thermostat controls position of outside and 
recirculating air dampers. 
























Figure 10 — Outside dampers are shown full open and re- 
circulating dampers are shown closed. 


vided in the ductwork in between each set of trusses to 
eliminate stress on the ductwork from expansion and 
contraction of the structural members. Crane runways 
are located on opposite sides of the columns requiring 
vertical drops of the type shown on the left hand side. 


SUMMARY 


In summary, by installing these area air conditioning 
systems, we feel that we have satisfied our ventilation 
and heating requirements in these buildings for many 
years to come. This has been accomplished at a cost 
which, although initially high, will prove to be very low 
when extended over the life span of the system. By 
inaking the installation of a heating and ventilating 
system an integrated part of new construction, we have 
been able to make a planned, well organized attack on 
the problems of heating and ventilation. This has 
eliminated the hit-skip methods of control using unit 
heaters and ventilators which are constantly one step 
behind employee complaints and one step ahead of 
available maintenance. 

The industrial hygiene advantages realized from the 
installation of area air conditioning are almost too 
numerous to mention. Problems of an industrial hy- 
giene nature, which one would normally predict in a 
new installation from past experience, just do not 
materialize when good ventilation is provided. The build- 
ings are provided with a constant supply of fresh out- 
side air at all times, which, at a rate of two cu ft per 
min per sq ft of floor area, allows sufficient dilution of 
contaminants to eliminate a large number of health 
problems normally present in the absence of good venti- 
lation. 

Those of you who evaluate ventilation systems on the 
basis of air changes per hour, will find that air supplied 
at the 10-ft level at a rate of 2 cfm per sq ft of floor area 
is equivalent to 12 air changes per hr. There is no advan- 
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Figure 12 — Headers were run through building trusses. 


tage to be gained from supplying this air at a higher 
elevation. These systems are installed purely for the 
benefit of the employee. All of our employees, with the 
exception of crane operators, work at floor level; and 
the temperature of the air at the 20, 40, or 60-ft level is 
of no consequence in considering employee comfort. 
Where necessary, overhead crane cabs can be supplied 
with individual air conditioning units. 

The problem of adequate ventilation for large in- 
dustrial buildings has been with us for quite some time 
and is certainly here to stay. Nothing will be gained by 
employing stop gap measures of a temporary nature in 
hopes that the problem will quietly disappear and be 
forgotten. Commercial establishments, such as depart- 
ment stores, theaters and hotels, have all recognized 
the necessity for comfort cooling. Office building con- 
tractors are placing as much emphasis on comfort cool- 
ing as they are on comfort heating in order to provide 
a constant, year-round temperature. Even our homes 
are sprouting window air conditioners in much the 
same fashion as they did television antennas eight to 
ten years ago. The general public is growing more and 
more to expect these environmental conditions at their 
place of employment. 

In recognizing this problem, our engineering depart- 
ment has made the installation of the system described 
in this paper an integral part of all new construction 
at the Weirton Steel Co. This article has described a 
suggested and proven means of comfort cooling and 
heating, with the desire that it may be of some value in 
solving problems of industrial ventilation. A 


Iron and Steel Engineer, June, 1958 

















Card Programming Control 


Robert W. Holman 


of Rolling Mills—t 


Division Chief Engineer, Tennessee Coal & Iron Div., United States Steel Corp., Fairfield, Ala. 


... paper presented al meeting of ASME, Pittsburgh Section, February 11, 1958... . 


FPXHE perforated card, the conventional punched busi- 

ness machine card has, for many years, been the star 
performer for the accountant in mechanized accounting 
and the engineer is now adding to its uses the automatic 
control of materials processing equipment. This type of 
information handling medium is moving rapidly into in- 
creasing importance in the automatic control of in- 
dustrial processes. For many industrial processes, the 
card punching format used is greatly different from that 
used in the accounting application; however, the 
punched card method and its mechanization hardware 
are adaptable to the new automatic control schemes 
and the various binary code modifications allow a great 
deal of processing information to be conveyed by a sin- 
gle card. 

With this trend to card programming of industrial 
machines and processes personnel in plant engineering, 
maintenance, and operations, as well as the equipment 
manufacturers’ engineers, must become thoroughly 
familiar with these new concepts in automatic controls. 
These groups must become familiar with punch card 
techniques, in order to maintain and operate these initial 
installations, and in order to soundly plan future equip- 
ment additions designed to produce products at the 
lowest attainable cost. 

This paper will indicate the pioneering and progress 
in numerical control applications to industrial opera- 
tions: and more specifically to rolling mills. In addition, 
the pros and cons of card programmed mills from the 
steel manutacturer’s standpoint will be compared. 
Numerical controls have appeared first in sheet metal 
stamping for the turret punch operation. These punches 
have been operating for years on the basis of drawings 
supplied by the engineering department. These drawings 
for the punch operator’s use have shown X-Y axes as 
position settings for each hole to be punched along with 
the punch number to be used. Once numerical position 
regulators had been developed, it was a short step to in- 
stall position regulators on the machine and provide the 
information that was formerly on the drawings now on 
either punched cards or tape. This has resulted in in- 
creased output from these machines. 

The next area where numerical control appeared wes 
in the area of machine tools—milling machines, lathes, 
shapers and others. Here, there are two types of auto- 
matic control—numerical from punched card, or tape 
and record playback. In using record playback, the 
machine tool operator performs the machining job and 
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his exact operations are recorded on magnetic tape. 
Irom then on, this tape will control the machine which 
produces identical pieces with the man only removing 
and inserting material into the machine, changing dull 
tools and returning the tool to the exact starting point. 

In any punch card control, a programmer must vis- 
ualize the operation of the machine tool and prepare de- 
tailed numerical instructions to the machine in the form 
of punched business machine cards. 

In the steel industry, we see this numerical control 
coming into being on universal reversing roughers for 
hot strip mills. Two are currently in operation in the 
Pittsburgh district. One sets screw position, roll speed 
and number of passes by the use of punched cards. 
Another unit has recently gone into service on another 
reversing rougher in the Pittsburgh district; however, 
in this case, in addition to the functions mentioned pre- 
viously, it is arranged to actually start-stop-reverse the 
main drives and tables, position edger, and complete 
the piece once the roller starts the first pass. This type 
control is also planned for application to other mills in- 
cluding blooming mills, structural mills, and slabbing 
mills, 

At Geneva Works, U.S. Steel Corp. has a universal 
rougher equipped with automatic numerical control on 
the screws and edger opening; however, in this case the 
information is set in by hand on plug strips as each order 
enters the production schedule. Here, one man operates 
the mill whereas in much older installations, with no 
automatic controls, it requires two men. In the Geneva 
installation, just mentioned, it is but a short step to add 
the equipment to utilize information in punched card 
form. Thus the real novelty in card programming is not 
in screwdown and edger positioning, but in the auto- 
matic reversal of edger, mill, tables and manipulating 
the piece in process. 

In considering something as new as automatic rolling 
mills and numerically controlled primary mills, it is not 
realistic to consider only the advantages without a com- 
parison of the problems that may result from such usage. 
In this paper, we shall indicate, first, the problems and, 
finally, the advantages. 

In the initial concept of card programming, the basic 
assumption is made that the primary rolling operation 
may be completely programmed from the office, before 
the fact, and punched cards prepared in advance, along 
with the rolling schedule. Currently the roller operates 
the mill on the basis that he sees all operations and can 
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alter the operation as changing conditions occur. Thus 
an important requisite for success of card programming 
is the provision of a person or persons in the office who 
can visualize the operation before the fact and convert 
screw movements, motor speed, acceleration rate, side 
guard position and manipulator position to decimal di- 
mensions and time sequence for punching into business 
machine cards. This person must also have all the 
knowledge of a roller to determine reductions per pass, 
mill speeds, effects of steel grades, and temperatures 
but, in addition, must apply this knowledge without the 
benefit of meter indications of load and other visual aids 
the roller on location sees and uses. A possible problem 
then is the fact that we must provide, in the office, a man 
of greater skills and vision than the present rollers to 
prepare and build up a library of punch cards, check 
rolling schedules that the card picked from the library is 
exactly right for each and every operation on the mill 
and prepare new cards whenever there is a deviation 
from standard practice. Also, he must continually re- 
vise his cards based on complaints from supervision, 
quality control and the roller on the mill. 

The rolling of steel is not as routine an application of 
numerical control as the turret punch press, the lathe or 
the milling machine, because in those cases if the tool is 
in the exact spot the exact product dimensions will be 
achieved. It is not so in rolling hot steel, because of roll 
wear and the tremendous pressures used causing mill 
and roll deflections. The variables affecting these are in- 
got temperature, steel chemistry and surface conditions. 
The disadvantage noted here is that the making of cards 
is not a mathematical routine as in the case of the mill- 
ing machine but must be tempered with estimates of 
the magnitude of the variables mentioned. 

There is a supervision problem in the area of re- 
sponsibility for mill wrecks, cobbles and quality. At 
present, we place the responsibility for failures on the 
roller. Under the ecard-programmed setup, we may often 
hear the alibi, “the machine failed.”’ 

In furnishing a punched card programming on a roll- 
ing mill, we must assume that the altering of a rolling 
plan, to fit differences between individual pieces, is a 
minor part of the roller’s job and a rigid rolling plan will 
improve and not affect quality. In the card controlled 
mill, temperatures, steel composition and surface must 
be closely controlled if we are to take maximum ad- 
vantage of this mode of operation. The importance of 
uniformity in the incoming product must be empha- 
sized. Any preprogramming system will fail in the face of 
nonuniform entering material. Because there will al- 
Ways be occasional pieces that vary from good practice, 
we must provide manual controls and personnel in order 
that the mill may return to present day manual methods 
for varying conditions that may appear. It may be 
difficult for the operator, in an emergency, to take over a 
single function, in case of material or equipment devia- 
tion; he, in all probability, must assume all rolling func- 
tions for that particular piece. The roller’s rate of pay 
may be in its present enviable position because the job 
may be more than routine, requiring on-the-spot. skill 
and fast decisions in the face of each ingot being a little 
different than the previous one; consequently, a chal- 
lenge in the application of punched cards to mill opera- 
tion is to achieve better uniformity, yet maintain the 
interest, skill and ingenuity of the crews and mold the 
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card system and the crews to meet any changing condi- 
tions of the incoming product. 

Now, may we indicate where the advantages lie in 
this type operation. It is in improved production rate, 
improved quality, and reduced crew fatigue. The area of 
productivity improvement may be analyzed in this man- 
ner. Assuming 400 two-slab ingots per turn and the nor- 
mal number of screw movements, reversals and manipu- 
lations, there are probably between 15,000 and 20,000 
individual operations in eight hours. Assuming the new 
control can save an average of 0.1 sec on each of 18,009 
operations, it totals 30 min added rolling time which 
should produce 250 tons additional per shift or, at 1000 
turns per year, 250,000 tons additional capacity. We are 
talking very subtle differences in speed of operation 
when we consider 0.1 sec per operation as a savings. Per- 
haps it can save more time than this assumption. 

In the quality area the advantages lie in the uni- 
formity of practice from day to day, between slabs on an 
individual order, and between the various crews. Presently 
each roller, among three crews on a mill, has his personal 
concept of rolling practice to produce adequate quality 
along with sufficient quantity to provide a good incen- 
tive pay. This concept of rolling practice varies between 
crews because of various levels of training, experience 
and skill. With the card programming, it is an oppor- 
tunity to achieve uniform rolling practice between all 
crews, because all crews will use like cards for like orders. 
Here it is reasoned that there is one best practice to use 
in converting a particular ingot to a bloom or slab, and 
this best practice repeatedly used will achieve good uni- 
form quality at excellent production rates. In this case, 
it is assumed that if we reduce each ingot for a particular 
order in an identical manner, the quality will be more 
uniform. This may be true if ample soaking pit capacity 
is available and close ingot temperature control is main- 
tained. 

Card programming can be a material factor in re- 
ducing crew fatigue when one considers the number of 
individual operations that must be done each turn 
(15,000 to 20,000). Averaging these figures, it is at a rate 
of one every 1.5 sec; add to this the watchfulness re- 
quired, and we can readily see the fatigue factor affect- 
ing both quality and production. It is my opinion a man 
can out-produce an automatic control for a short run of 
15 to 60 min because of intelligence and flexibility, but 
physically the man cannot maintain this pace for 8 hrs 
nor for 5 days a week. The machine and control are tire- 
less and can maintain a uniform pace. Card program- 
ming should minimize fatigue and improve the de- 
sirability of the job. 

There are, no doubt, other benefits we do not now 
visualize. Rarely is automatic equipment installed that 
we do not find additional uses that were not considered 
in the early stages. These automatic mills will give 
opportunity to compare product and output with con- 
ventional mills and perhaps cause changes in practices 
on present mills. 

We have indicated both the advantages and the prob- 
lems associated with numerical control on rolling mills. 
The potential gain in quality and productivity for the 
expense of a few controls, rather than a complete mill, 
remains the all-important item and every effort should 
be expended to solve the engineering, operating and ad- 
ministrative problems involved. A 
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HERE is great interest today in improving the pro- 

ductivity of primary and continuous rolling mills. 
The approach generally considered is through increased 
level of electrification to achieve great automation and 
more automatic production. Programming systems us- 
ing punched cards of tapes are being purchased and in- 
stalled for many processes. 


REVERSING HOT MILLS 


All the rolled products of the steel plant pass through 
the reversing blooming and slabbing mill. As finishing 
facilities have been increased or speeded up, there has 
heen an ever-increasing demand to raise the output of 
the reversing mill. The output of this mill, as of any 
mill, is clearly related to the time that metal is actually 
in the rolls. If there is no metal in the mill, there is no 
output. This is an important consideration because on 
most reversing mills, the slab will be in the mill generally 
from 25 to 50 per cent of the time. The remaining time is 
spent in manipulating, conveying the slab to and from 
the mill, reversing the mill, and operating the screw- 
downs. If production requires ten passes per minute, 
some of these functions may be performed 5000 times 
in one turn. Therefore, it is reasonable to expect that 
an automatic control which does not fatigue can im- 
prove the productivity of such a mill. 

The first step towards more automatic control is 
punched card preset screw-down control. While preset 
screw-down control has been quite common for many 
years, the important change is the use of a punched 
card for defining the program. The first installation of 
such a control using a punched card was placed in op- 
eration October 4, 1956, on the reversing roughing mill 
at the Brackenridge Plant of the Allegheny Ludlum 
Steel Corp. (Figure 1). 

A more advanced form of automatic control is now 
being installed on another reversing roughing mill. 
Here there will be three modes of operation: manual, 
semi-automatic and fully automatic. During manual 
operation, all functions will be manual as they have 
been on previous mills. During semi-automatic operation, 
only mill speed and screws will be programmed. During 
fully automatic operation, all functions normally ac- 
complished by the operator will be done automatically. 
That is, as the slab approaches the mill, the operator will 
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initiate the automatic cycling and the mill will perform 
the necessary number of reversing passes including all 
auxiliary operations. During fully automatic operation, 
the functions which will be programmed automatically 
are as follows: 


Mill Functions 
1. Main drive direction and speed (6 speed points). 

2. Main drive screw-down (0.025 in. increments up 
to 8.575 in.). 

3. Draft compensation or edger speed (in 5 per cent 
increments from 15 to 60 per cent below main mill 
speed). 

1. Edger screw opening (' in. increments from 20 
to 85 in.). 


— 


uxtliary Functions 

1. Seale breaker screw-downs (14-in. increments 
from 414 to 71% in.). 

2. Approach tables (On or Off). 

3. Delivery sprays (On or Off). 


A portion of a sample of the punched card which will 
be used is shown in Figure 2. Basically, the program- 


Figure 1 — Reversing roughing mill, Allegheny Ludlum 
Steel Corp., Brackenridge, Pa., has utilized punched card 
preset screw-down control since October 4, 1956. 
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Figure 2— Portion of standard business machine card 
gramming. 


ming is built around a 1, 2, 4, 8 code in so far as applica- 
ble. A comparison of the sample card with the above list 
of functions will illustrate how the code is employed. For 
simple on-off functions such as sprays or the approach 
table, a simple 1, 2 code is used as shown on the card. 
lor positioning the three screw-downs, a selsyn system 
is utilized. For the simple selection of speed points or 
on-off functions, a system of relays is used to select the 
proper point, 

The control system which is required to accomplish 
these events can briefly be described by referring to 
Figure 3. All program information is stored in the 
punched card which is inserted in the card reader. The 
reading of the card is sequenced by the various signals 
shown entering the system from the left. The outputs 
of the reader are then channeled to the proper portions 
of the mill control system. 

If the equipment is operating in the automatic mode, 
the sequencing which controls the timing of the mill 
functions will stem from several strategically located 
hot metal detectors as shown in Figure 4. A hot metal 
detector is an optical device employing a photo transis- 
tor which detects the radiation from the hot metal. 
Chese detectors co-ordinate the operation in the follow- 
ing manner, As the slab approaches the mill, the first 
detector closes the scalebreaker side guides to center 
the slab on the table. The second detector operates the 
scalebreaker sprays and the third detector operates 
the mill sprays. These three functions are employed on the 
first pass only. Now the slab passes through the edger 
and mill. As the trailing end of the slab passes under the 
entry slowdown detector (No. 4), the mill slows to a low 
speed. This function is timed such that the slab reaches 
this speed just as it emerges from the mill. The final 
stop and reverse of the slab is initiated by the first de- 
tector on the delivery side (No. 6). For the remainder 
of the passes, the four detectors near the mill (No. 4, 5, 
G and 7 until the 
schedule is complete. Similarly, the card reading is ad- 


control slowdown and _ reversal 


vanced for each pass to program other mill functions. 
Now let us consider how the various programmed 
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used shows binary decimal code system utilized for pro- 


functions are accomplished. The three screw-down 
signals feed into three position controls of the form 
shown in Figure 5. The first box, the code converter, 
converts from the numbering system used on the card to 
the decimal system required for the position control. 
The output of the code converter selects the proper posi- 
tion reference which is then compared with the selsyn 
output. The error is amplified, and then drives the motor 
to the proper position. 
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Figure 3—Schematic block diagram of programming 
control. 


Figure 4—Schematic diagram of automatic reversing 
roughing mill. 
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Figure 5 — Block diagram of card program control system. 








The main mill speed is set to one of six preset speeds. 
The adjustment of mill speed from the programming 
control is accomplished simply by inserting the proper 
switching in the mill regulator. In other respects, the 
mill regulator is similar to that in conventional mills. 

A tachometer driven by the main mill provides a ref- 
erence to the edging mill to set the basic or rough 
speed match between the two mills. However, this speed 
match is made more accurate through compensation as a 
function of the draft in the main mill. Draft compensa- 
tion, which is read from the punched card, is accom- 
plished in the edging control by means of proper switch- 
ing circuits. 

The other functions, sprays and approach tables, are 
simply on-off functions, and require only simple switch- 
ing from the programming control. 


RESPONSIBILITY OF ELECTRICAL 
EQUIPMENT MANUFACTURER 


Probably the most important factor to consider when 
evaluating a highly automated system, such as a card 
programmed system, is dependability. The questions to 
be answered are: (1) How many hours per year will the 
equipment produce at its maximum output and (2) 
when the equipment requires emergency repair, how 
simple is the problem of trouble shooting and repairing? 
While dependability has always been important in the 
steel industry, the increasing capital investment and 
greater production of a given machine makes it even 
more so. An hour of downtime becomes more expensive 
every day. Consequently, any discussion of card pro- 
gramming systems requires a considerable discussion on 
dependability. This is the one single most important 
area that will make or break an automated system. 

The concept of dependability implies first, that opera- 
tion be as trouble free as possible. Second, if trouble oc- 
curs, it should be easy to locate and repair. To illustrate 
these points, consider the steps taken in the design of a 
card programming system of the type just described. 

In order to make the equipment trouble free, the 
following concepts were established and adhered to: 


l. Static card reader. 

2. Statice switching. 

3. Transistor amplifier (no tubes). 
!. Selsyn position detector. 


(1) Considering available card readers, it is generally 
accepted that a static reader, which reads a stationary 
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Figure 6 — Front view static type program control panel 
for horizontal and vertical rolls of universal slabbing mill. 
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Figure 7 — Back view of static type program control panel 
for horizontal and vertical rolls of universal slabbing 
mill. 


card, is more dependable than one which reads ‘‘on the 
fly.”’ The rapid reading of the second type occasionally 
results in reading errors. In a rolling mill programming 
system, a reading error could conceivably cause severe 
damage to the mill. (2) The use of static switching to 
replace relays is a trend undoubtedly familiar to every- 
one. The advantages are obvious since the static 
switch has an extremely long life. (3) Also for this same 
reason, transistor amplifiers are used in place of vacuum 
tubes. (4) At the present time, the selsvn for position 
feedback represents one of the most dependable devices 
available today. It has been used extensively for years 
in thousands of applications. 

Now, the second consideration: ease of repair. Here 
these concepts were established and followed: 
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| Checking features. 
2. Unitized construction. 
3. Use of basic modules. 

t+. ‘Training of user’s personnel. 


(1) The first of these is probably the most important 
since it permits one to search through the equipment 
and isolate any difficulty. In the equipment provided, 
several checking features are included. Upon initiation, 
the equipment will automatically check every contact 
and wire in the card reader, the code converter, and as- 
sociated circuits, and indicate by lights the location of 
any faults. To check the circuitry of the amplifiers, test 
voltages are applied automatically which allow the con- 
tinuity and amplification to be checked throughout. 
(2) Unitized construction refers to the segregation of 
components into functional packages. This makes it 
possible to replace a complete functional unit if so de- 
sired. The unit can then be repaired without holding up 
mill operation. (3) The word ‘‘module”’ refers to the in- 
dividual components which form the functional unit. A 
module may be a single static switch, a single stage of 
amplification, or a single discriminator. Thus, when 
these components are used in several locations in the 
equipment, the same module is employed, thereby sim- 
plifying the spare parts problem. Also, since the modules 
are plug-in, a functional unit can be repaired simply by 
replacing the faulty module. 

(4) Finally, the importance of training the user’s 
maintenance personnel cannot be overemphasized. The 
trouble shooting features described above simplify 
maintenance, but special training is extremely helpful. 
The manufacturer of the equipment must, therefore, 
supply instruction manuals and even training courses, if 
complex automating equipment is to be successful. 
One point, which is often overlooked, is that these train- 
ing courses must be given to the individuals who will 
actually be working on the equipment. Training super- 
visors Is fine, but also train the man on the job. 


WHAT DOES THE FUTURE HOLD 


Let us take a look at the future in this area of pro- 
gramming control. Normally the future is viewed, as 
though a dream, from the standpoint of the weird and 
wondertul things to come. However, let us take a more 
mundane approach—where are improvements required, 
or more knowledge required, to permit progress in the 
future? This burden of obtaining improvements and 
knowledge falls on all concerned: the electrical manu- 
facturers, the mechanical machine builders and the 


users, 


ELECTRICAL EQUIPMENT 


The primary improvement required in the electrical 
equipment is, as discussed above, dependability and 
ease of maintenance. For dependability, the electrical 
industry has for some years been turning to more and 
more static devices and solid state devices. This should 
continue to be the trend. In such devices, the charac- 
teristics either age not at all, or at a very slow rate. Ten 
years with absolutely no attention is a good target. 
However, no matter how hard we try there will still be 
some maintenance. The locating of trouble should be as 
nearly automatic as possible, consistent with cost, of 
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course. It would then be a simple job for the main- 
tenance man to replace the faulty component. 

In the area of static electrical devices, one serious 
need has been an industrial card reader. Such a card 
reader would be very rugged, have no electrical con- 
tacts to cause failure, and be easy to service. As of this 
date, there appears to be no such reader available for 
standard accounting cards. 

Equally important as static devices is the area of con- 
nections which will permit plug-in and quickly re- 
movable components. This same subject is also of great 
concern in military circles where the problem has been 
studied continuously for years. Indications are that a 
very high per cent of failures in complex electrical equip- 
ment is due to faulty connections. Since improved con- 
nectors are constantly being developed, let us hope the 
future holds the “perfect” solution. 


MECHANICAL EQUIPMENT 


It. is apparent that dependability is equally important 
in mechanical equipment, but there is another area that 
is also important if progressive automation is to result. 
The present form of mechanical equipment has evolved 
over the years as the most satisfactory for manual opera- 
tion. However, automatic control cannot match an op- 
erator’s ability to see and his ability to think. Therefore, 
the mechanical equipment may have to be changed 
somewhat to compensate. As an example, there may be 
a better way to manipulate an ingot than is presently 
used. At the present time, a very complex sequence of 
events is required on a blooming or slabbing mill to turn 
the steel 90 degrees. Furthermore, the present method is 
effective primarily because an operator can see the pro- 
cedure as it happens. If the ingot fails to turn, or if it 
turns too far, the operator realizes it immediately 
and compensates. It is conceivable that there may be a 
more positive way of manipulating which will permit 
easier automation. This is only one of several examples 
where mechanical improvements might be made. Here 
is an area which will require close co-operation with the 
mechanical manufacturer, but it will result in over-all 
equipment which is simpler and more dependable in the 
long run. We are confident that progress in this area 
will take place as the needs become apparent. 


CONTRIBUTIONS OF THE STEELMAKER 


One objection is frequently raised by steelmakers 
against card programming for certain types of mills. 
In some cases, steel makers have said that they have 
so many products and sizes, that the number of cards 
required is much too great. They have stated, “the time 
required for an operator to choose the proper schedule, 
and select the proper card from the file is much too 
long.”’ This indicates that some sort of information 
storage means, other than punched cards, is required. 
There are many such devices available today, such as 
magnetic drums, magnetic cores, etc. If the additional 
benefits justify the cost, these memory devices can be 
incorporated into the programming systems. 

However, there is another aspect which must be 
considered. Even if many programs can be stored, there 
is no assurance that the utilization of the mill equip- 
ment will be optimized. There is no assurance that the 
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mill motor will be worked to its limit, or that the mill 
itself will be worked to its limit, or, for that matter, 
that the material being rolled is worked to its limit. 
This then leads us to the conclusion that a mill might be 
controlled by some sort of computer that would actually 
have the necessary rolling theory stored in it. That is, 
such a system should be able to decide how a particular 
product should be rolled, if it knows the condition of 
the mill equipment, the type of material being rolled, 
the entering and exit sizes, and all other data required 
which has a bearing on the process. However, in spite of 
the tremendous background of information which rolling 
mill operator’s have, it is not a simple matter to define 
their practices in a consistent theory of rolling on which 
a computer could work. Here, we believe, is the area in 
which the steelmaker can contribute most. If he could 
explain rolling theory in such a way that it would cover 
all possible circumstances, it is almost a certainty that 
a computer could be constructed which would follow 
this theory, and, therefore, could obtain the greatest 
possible tonnage with all limitations considered. 
Naturally, the electrical and mechanical equipment 
manufacturers stand ready to assist, but it is primarily 
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the user who is most familiar with the process, and is, 
therefore, in a position to examine and study it. 


SUMMARY 


There will be terrific advances in this area of auto- 
mation in the next few years. As indicated, these ad- 
vances will not come about automatically, but will 
require great effort from both equipment manutac- 
turers and steelmakers. However, if we do a good job, 
the payoff will be worth it. 

Today, each process equipment has enormous pro- 
duction capabilities, and a greater capital expenditure 
is required for each new facility. As a result there is not 
only a desire, but a necessity for better control of 
production and quality. Economic pressures exist to 
accelerate the evolution from mechanization to auto- 
mation. Long range planning becomes ever more im- 
portant. Processes and drive systems need to be re- 
viewed in terms of our expanding technology to be 
sure that today’s expansion and modernization pro- 
grams represent desirable and wise contributions to 
tomorrow’s operations. A 
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CECO Steel to Erect 
Steel Mill in Illinois 


iy ‘O Steel Products Corp. will 
erect an $11,000,000 bar steel 
mill at Lemont, Ill., Ned A. Ochil- 
tree, president, announced on May 
5, 1958. 

The Chicago fabricating company, 
one of the nation’s largest suppliers 
of structural and related steel prod- 
ucts for the construction industry, 
will produce steel in the new plant 
under the name of Lemont Manu- 
facturing Corp., a new wholly- 
owned subsidiary. 

The entire output of the bar mill, 
which will have a capacity of 120,000 
net tons of billet-sized ingots per 
vear, will be used by Ceco, and 


not sold to other fabricators. Mill 
is of cross-country type and will have 
one 18-in., 3-high stand; one 14- 
in., two-high stand; four 12-in. 
two-high, and two 10-in (one ver- 
tical) two-high stands for finishing. 
In addition, for continuous looping 
and repeating continuous mill prac- 
tice, there is a tandem continuous 
four stand, 14-in. unit which can be 
cut into line for the production of 
the smaller bar sections. 

The proposed production facili- 
ties will be located on an 88-acre 
tract two miles west of Lemont and 
will have a mile and one-half front- 
age on the Santa Fe Railroad to the 


Figure 1 — Artist’s concept of new steel plant. 
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south and on the Chicago Sanitary 
Ship Canal to the north. The site 
is 27 miles southwest of Chicago. 

Structures to be erected include 
an electric melt shop with two 12- 
ft 18-ton heat electric are furnaces 
and provision for a third, a rolling 
mill, and service buildings—a total 
of 141,230 sq ft under roof. Addi- 
tional areas under craneways and un- 
roofed outdoor work areas total 
198,000 sq ft, making nearly 340,000 
sq ft of production facilities in all. 

Three miles of railroad siding on 
the site will handle 35 freight cars 
in and out per day. More than two 
miles of private paved roadway will 
serve the plant. 

With near automated equipment, 
the plant will employ 210 persons. 

The mill is expected to be in 
operation by the fall of 1959 and 
running at capacity by 1960. It 
will be capable of producing a wide 
variety of products including small 
structural shapes such as channels 
and angles, rounds from *¢ to 
214 in. diam, all sizes of reinfore- 
ing bars for concrete, and special 
sections used in architectural build- 
ing applications. 

Loans totaling $11,000,000 from 
five life insurance companies have 
been arranged. In addition, out- 
standing bank loans are being in- 
creased by $1,600,000 to help pro- 
vide working capital for the new 
plant. Of the more than 300,000 
tons of steel now bought a year, the 
Lemont plant will supply one-third 
to one-half of needs, so Ceco will 
continue to purchase some finished 
steel from present sources. How- 
ever, accessibility to rail and barge 
transportation will enable providing 
faster, better service more economi- 
cally to the market area throughout 
the Mississippi basin and Gulf 
area, 

The bar mill will use scrap steel 
and the area surrounding Chicago 
is the largest steel scrap market in 
the United States. The new mill 
will consume approximately 75,000,- 
000 kwhr of electric power annually 
and will use natural gas for its billet 
reheating furnaces in warm weather 
and fuel oil in cold weather. 

Engineer and constructors for the 
Lemont plant are the Rust Engineer- 
ing Co., Pittsburgh, Pa. Home office 
of Ceco Steel Products Corp. is at 
5601 West 26th Street, Chicago 
(Cicero). A 
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Granite City Steel Completes 
$33,000,000 Expansion Program 


. Granite City Steel Co. has 
completed one of the last and 
most important projects in its $33,- 
000,000 expansion program by re- 
building two rolling mill units in 
order to increase its capacity to pro- 
duce cold rolled steel products hy 
about 30 per cent. 

The two units are a 4-stand tan- 
dem cold reduction mill that is now 
one of the most powertul in the steel 
industry, and a temper or skin pass 
mill. Ten powerful d-ce motors, 
twice the previous number, now 
put 18,700 hp into driving the work 
rolls and tension reel of the cold re- 
duction mill. The long strips of 
steel leave the last of the four stands 
at speeds of as much as 40 mphr. 

The 30 per cent capacity increase 
means Granite City Steel can now 
produce up to 750,000 tons a year of 
cold rolled steel products. These 
include cold rolled coils and sheets, 
electrical sheets, galvanized roofing 
and siding and galvanized sheets, 
tinplate and tin mill black plate. 
The added capacity will give the 
company more flexibility in schedul- 
ge and shipping cold rolled prod- 
ucts to customers in its Midwest, 
South and Southwest market area. 

The improvements to both rolling 
units involved substantial construc- 
tion and electrical work. This was 
done on an around-the-clock basis, 
as Granite City Steel could not 
produce cold rolled products while 
the cold reduction mill was shut 
down. It was estimated that the 
cold mill rebuilding would require 
about five weeks, but it was com- 
pleted in a week less than that period 

and customers were supplied 
meanwhile from an inventory rolled 
prior to the shutdown 


This was one of the most care- 
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fully scheduled expansion projects 
Granite City Steel has ever under- 
taken, everything possible was done 
in advance. For example, 72 per 
cent of the 78,834 construction 
manhours required on the tandem 
cold mill job was completed before 
the mill was shut down. 

The pre-shutdown work on the 
cold mill included the installation of 
a new §8500-hp, 6000-kw 
generator set for the 10 mill drive 
motors, and the modification of an 
existing 12,000-hp motor-generator 
set to increase its kw output from 
7750 to 9250. It also included the 
installation of about 40,000 ft of 
wire and 6550 ft of heavy copper 
bus bar to carry the mill’s additional 
power requirements, the pre-fabri- 


motor- 


cation of steel beam motor bases and 
the sinking of concrete pilings, and 
much of the work on a 24-in. high- 
pressure pipeline that will carry 
5000 gpm of water from the com- 
pany’s reservoir a distance of 1500 
ft to the cold mill, where it will be 
used to cool the mill’s rolls while it 
is operating. 

The cold mill was also equipped 
with a more precise control system 
by the installation of sensitive mag- 
netic amplifiers to govern the con- 
trols that regulate the speeds of the 
work rolls in each of the four stands. 
In addition, an x-ray gage was in- 
stalled to furnish a constant meas- 
urement of the thickness of the strip 
as it races out of the last stand. 
Steel entering the mill as it unrolls 
from a heavy coil is usually from 
0.074 to 0.125 in. thick. Leaving 
the fourth stand, it will be as thin 
as 0.0085 of an inch. 

Additional time was saved during 
the shutdown of the cold mill by 
the use of a 3000 I, oxygen flame 
enriched by the rapid oxidation of a 





mixture of iron flakes and aluminum 
powder—to cut or melt away a large 
area of reinforced concrete. Usu- 
ally, this would have been removed 
more slowly by breaking it up with 
jackhammers. 

The other major improvement 
just completed at Granite City 
Steel was an increase to 3200 hp in 
the motors that drive the company’s 
56-in. temper or skin pass mill. 
This mill, which weighs more than 
300 tons, was also disassembled and 
moved to a new building to tie its 
operation in more closely with other 
finishing control 
system was improved by the in- 
stallation of amplifier 
regulators. 

The temper mill, one of two at 
Granite City Steel, is used to restore 
springiness, flatness and surtace 
hardness to cold rolled steel that 
has been treated in an annealing 
furnace. 

The work on the cold reduction 
mill was handled by Granite City 
Steel’s own construction forces. 
The Fruin-Colnon Contracting Co. 
was the general contractor on the 
temper mill job, and on the laying 
of the 24-in. water pipeline to the 
cold reduction mill. The engineer- 
ing of both projects was handled 
by the company’s own engineering 
department, and the drawings for 
the cold reduction mill project alone 
required more than 14,700 engineer- 
ing man-hours. 

Granite City Steel produces hot 
rolled sheets and plates as well as 
cold rolled products. Its main of- 
fice, blast furnaces, open hearth 
furnaces, rolling mills and finishing 
equipment are located on a 550- 
acre plant area in Granite City, IIL, 
across the Mississippi River from 


St. Louis. A 
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Compactness — sits easily in crane cabs, 
on crane walkways and wherever space 
is limited. 


3-PointSpeed Control in either direction. 
Reduced Motor Wear through automatic 


acceleration. Acceleration relays adjust- 
able from 0.2 second up to 3 minutes 
per step. 
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Space Saving — front connection permits mounting 
against wall. 


Maximum Safety —completely enclosed. 
Fewer Spares—no manual control parts to stock. 


Choice of Mounting Arrangements — Ma Master Switch 
can be ganged with other masters or self-contained 
on top of the PT Controller. 


Standardized Overload Protection is available. Sepa- 
rate panel for protection of 1 to 4 motors is smaller, 
simpler than protective panels used with manual 
controllers. 








Whrdle FOR BULLETIN 6131 “PT” CONTROLLER 
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Available for Hoist, Bridge and Trolley motions on cab or floor-operated cranes 


THE ELECTRIC CONTROLLER & MFG. CO. 


A DIVISION OF THE SQUARE D COMPANY 
CLEVELAND 28 « OHIO 
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... ALL SIZES STRAIGHTENED AND PERFECTLY ROUNDED 
ON MACK-HEMP ROTARY TUBE STRAIGHTENERS 


Tubes of any alloy in any O.D. from .050-inch to 16 inches are production 
straightened and rounded at speeds up to 800 feet per minute or better. The 
six driven rolls are fully adjustable to suit tube diameter, amount of straight- 
ening bend needed, and correct contact grip on the tube. The machine operates 
without speed-limiting, surface-marring guides and the finished tubing shows 
no spiral markings. 

All models — from the smallest to the largest—are now available in Mack- 
Hemp’s exclusive new three-post construction. 

For complete details of Mack-Hemp straighteners, write today for a free 
copy of our 24-page Technical Bulletin No. 55-A, “How to Straighten Pipe 


and Tube”. 


MACKINTOSH-HEMPHILL Division of E. W. BLISS Company 


901 Bingham Street, Pittsburgh 3, Pa. 
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Full accessibility is apparent. In ju 
plete inspection, cleaning and general servicing. 


Large A-C Motors Feature Accessibility 


Figure 1 


NEW concept in the design of 
large a-c motors has been an- 
nounced by the Westinghouse Elec- 
tric Corp. For the first time, the 
new motor design, called T/A 
(Fully Accessible) motor, permits 
the enclosure to be manufactured 
independent of the wound stator. 
Now, during assembly, the en- 
closure is merely bolted to the base 
of the motor making the wound 
stator fully accessible when_ re- 
quired. Previously, the enclosure 
was welded or cast as part of the 
wound stator, limiting accessibility. 


Figure 2 
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For inspection, the wound stator can at any 
time be separated from the base of the motor by just un- 
fastening four bolts from a specially designed joint piece. 
When the wound stator is reassembled, the proper air gap 
is maintained because realinement is not required. 


™~ 


As a result, the complete line of 
Westinghouse squirrel-cage, wound 
rotor, and synchronous motors from 
250 to 7000 hp (depending on speed ) 
for all horizontal utility and indus- 
trial drive applications have been re- 
designed to use only six basic enclo- 
sures and 30 frame sizes as compared 
to 450 frame sizes formerly used. 

Key advantages of the West- 
inghouse I’) A motor design are: 

1. The stator is accessible for 
thorough inspection. Enclosures are 
quickly removed, easily replaced 
and require no realinement. 


Figure 3 





st 30 min, every part of the F/A motor is removed and made available for'com- 
In reassembly, all parts go together correctly. 


2. The protruding conduit box is 
eliminated. 

3. Noise mufflers, air filters and 
all types of accessories can be added 
to the F/A motor without any re- 
design of basic parts. 

t. Standardization is now pos- 
sible, because each I°/ A motor frame 
size replaces 16 of the previous line. 

5. The purchaser gets immediate 
service on outline drawings, and 
faster service on replacement parts. 

6. The user gains in quality be- 
cause of precision manufacturing 
methods. 


The side panel of the F/A motor is easily re- 


moved. The conduit and line leads enter through an 
opening in the base of the motor. A large area is available 
for making connections, eliminating the crowded, pro- 
truding conduit box. 








7. The F/A motors can be de- 
livered faster because of improved 
production schedules, 

The fundamental principle of 
electrical maintenance is to keep 
This 


principle is especially true in loca- 


the apparatus clean and dry. 


tions where oil vapor, carbon dust, 
and other conducting material are 
With the F/A 
design, cleaning and drying are 
done with ease. All the 
end panels, end covers, and 


prevalent. motor 
motor 
parts, 
enclosure itself, can be easily re- 
moved from the base in a matter of 
minutes. Real freedom is achieved 
for close inspection of all internal 
parts. The base remains shimmed 
and doweled in place during dis- 
assembly and reassembly.  Pre- 
viously, inspection was limited to a 
restricted look at the motor ends. 
The wound stator of the Fy/A 
motor 1s accurately positioned on 
the base to give the correct air gap, 
and is held solidly in place by four 
The bot- 


tom part of each joint is welded to 


stator-base locator joints. 


the base, and the upper part is 
When the 
stator is removed for more detailed 
holding the 


welded to the stator. 


Inspect ion, the bolt 


two parts together is unfastened 
from each of the four locator joints. 
On replacing the wound stator, it 
can only go together correctly. 

Because removal of the side panels 
gives ample room inside the F/A 
motor for motor lead connections, 
no conduit box is needed. The con- 
duit and line leads enter through an 
opening in the base of the motor. 
Appropriate size conduit holes are 
either drilled or punched in a re- 
movable coverplate. The plates 
are then reinstalled, and the proper 
conduit connections are made. 

In recent years, the reduction of 
large a-c motor noise levels has 
been a major development project. 
The FA motor design permits a 
reduction of sound level after in- 
stallation without redesigning, be- 
cause noise mufflers and motor were 
developed to match with very grati- 
fying test results. Where other 
large motors have been developed 
for use with noise mufflers, only the 
FA motor has isolated the wound 
stator from the enclosure to over- 
come transmission of magnetic vi- 
brations and noise. 

The flexible design of the F/A 
motor makes standardization prac- 





lor example, the two small- 
est frame sizes of the I/A motor 
now replace 16 frame sizes of the 
squirrel-cage motors, 16 frame sizes 
of the wound-rotor motors and 8 


tical. 


frame sizes of the synchronous 
motors. Reducing the number of 
frame sizes from 450 to only 30 
offers many customer advantages: 
(1) identification of outline dimen- 
sions without calculating a design; 
(2) the user gains in quality because 
of precision manufacturing methods; 
and (3) improved production sched- 
ules make faster delivery of motors 
possible since more parts are stocked 
during low load periods and used 
from stock during peak load periods. 

Another feature of the FA motor 
design is the shorter manufacturing 
period. Similar to the automobile, 
the parts move in parallel to the 
assembly floor rather than in series 
as was the case when the wound 
stator and enclosure were a single 
unit. The most critical manufac- 
turing operation, winding the stator, 
is easily done since access to the 
stator is not limited by a surround- 
ing enclosure. The proper air gap 
is obtained by merely adjusting 


the stator. A 


Republic Steel Puts Order Processing 
System Into Operation 


| EPUBLIC Steel has announced 

the completion of a new order 
processing system which combines 
the latest in with a 
unique corps of ‘‘minute men’ to 
expedite the flow of information 
from customer to mill. 

The new system is described as the 
fastest and most efficient system for 
handling customer orders and in- 


electronics 


quiries of any steel company in the 
country. 

Under the new system of operat- 
network — of 
electronically 


ing its nationwide 
teletypewriters by 
punched tape, a mail order form, 
complete in every detail, can be 
placed on the mill the same day it is 
received at a district sales office 

hundreds or perhaps even thousands 
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of miles away. 

In the past, up to a week was re- 
quired between receipt of an order 
and scheduling at the mill. 

The new system links district 
centrally located 
“service” centers where customers’ 
inquiries are answered, and where 


offices to 


sales 


orders are processed and scheduled 
to producing mills. 

It is in these service centers where 
teams of vitally important, specially 
trained order-processing ‘‘minute 
men” work in desk-to-desk prox- 
imity, clearing and assigning orders 
to the Republic mill which can 
handle them quickly and 
efficiently. 

Republic believes that by having 
all inquiries and orders clear through 


most 


central service centers where the 
detailed situation at each mill unit 
is consolidated into a total picture, 
they are in a position to provide 
better service. However, it is only 
by using the best of modern com- 
munication equipment that the 
centralization becomes possible. 

Each team is made up of a metal- 
lurgist, a sales order expert, and a 
mill schedule specialist. The value 
of their ability to pool highly 
technical knowledge at a moment’s 
notice is heightened even further by 
the fact that they are invested with 
definite authority. They can _re- 
assign orders to the most available 
mill; advise the mill of peculiar 
quality requirements and establish 
production priority. 
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Treadwell 


Manipulators, Mill, etc. 
Mills, Blooming & Billet 
Mills, Merchant & Bar 
Mills, Rod 

Mills, Sheet 

Mills, Strip (Cold) 
Mills, Strip (Hot) & Skelp 
Mills, Vertical Edging 
Tables, Mill 

Tables, Tilting & Lift 
Tables, Transfer 
Transfers 





Coilers & Reels 
Conveyors, Coil 

Drives 

Ejectors, Furnace 
Gauges, Shear, Saw, etc 


Beds, Cooling 
Beds, Inspection 
Bumpers, Furnace 


Pushers, Furnace 
Repeaters 


Handling Equipment (Kickoffs, 
Pliers, Cradles, etc.) 


Steel and Iron Castings 
Ni-Hard and Ductile tron 
Castings 





F¥ Three-High Mill for rolling precision rounds and squares up to and including 
ri 5” round or square. The mill is equipped with motor operated screw-downs 
- for both top and bottom rolls. 


eadwell Engineering Company 


EASTON, PA. 





SALES AND ENGINEERING OFFICES: 








208 S. LA SALLE STREET 140 CEDAR STREET 1015 FARMERS BANK BLDG. 
CHICAGO 4, ILL. NEW YORK 6, N. Y. PITTSBURGH 22, PA. 
CEntral 6-9784 WoOrth 4-3344 ATlantic 1-2883 
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Figure 1 (left) 


(right) 


Called the Order Service System, 
the new procedure is the result of 
three years of research and experi- 
mentation, and brings with it addi- 
tional advantages. It greatly re- 
duces the possibility of errors in all 
paper work, and eliminates dupli- 
cation in record keeping and filing. 
It also quickly provides statistical 
Information to enable management 
to better plan and control opera- 
tions. 

This is another step in Republic’s 
program to give the best service 
possible to its customers and = to 
operate more efficiently. In the last 
decade the company has appropri- 
ated more than $600,000,000 to 
expand and improve the company’s 
facilities and during this period 
Republie’s dollar volume of sales 
has more than doubled. As a result 
office procedures such as order entry, 
scheduling, billing and other paper 
work tend to increase in complexity 

and importance—as the company 
expands. Consequently, the new 
order service system is a_ logical 
extension of Republie’s continuing 
Looking 


modernization program. 
into the future, this is a most im- 
portant step toward making avail- 
able data for the efficient utilization 
of electronic computers. 

The new system takes as a basis 
Republie’s teletype network which 
Was installed in 1937 to link the 
company’s eight basic steel plants 
and key fabricating plants and dis- 
trict sales offices to the general 
office in Cleveland. 

In addition to expanding this 
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Machines which can ‘‘read’’ and gener- 
ate a punched paper tape are the heart of Republic Steel 
Corp.’s newly completed electronic order processing system 
which has been installed at a cost of $1,000,000. Figure 2 
This small electronic tape and single order form 


network and incorporating auto- 
matic switching, the teletype ma- 
chines have been provided with 
special keyboards to allow the dupli- 
cation of the mill order form, 
shipping schedules, shipping notices, 
control records and invoices directly 
from the teletype machine. The 
foundation of the system is the 
ability of the machines to read and 
generate a punched paper tape. 

When the order is first written, 
the tape is generated by the ma- 
chine, used to transmit the order to 
the home office service center and 
then stored for future use when the 
customer re-orders the same item. 

As the order is received on the 
machine at the service center, 
another tape is generated along with 
paper copy of the order form. This 
tape is in turn used to transmit the 
order to the proper mill. 

When the order is received at mill 
level another tape is generated which 
is used to write shipping notices and 
eventually the customer’s invoice. 

In the case of all except new 
customers, automatic credit and 
traffic routing information is con- 
tained for each order in the master 
tape. This makes it possible to 
simplify checks by these depart- 
ments. 

The tape for a particular order is 
transmitted automatically within 
a few minutes’ time on teletype 
sending equipment from the sales 
office to the service center for that 
product. Republic Sales offices are 
located in major cities throughout 
the country. 





does away with 33 forms previously needed in processing 
an order. The electronic tape which automatically actu- 
ates Republic Steel’s nationwide network of teletype- 
writers is the heart of the company’s new million-dollar 
automated order service system. 








The speed and efficiency of the 
new system has made possible a new 
single basic form for sales, order 
and billing functions which have 
replaced 33 different forms used 
until now. Regardless of product, 
this multi-purpose form supplies all 
necessary information and elimi- 
nates duplication and chances for 
error. It was designed with the 
assistance of form design tech- 
nicians of Standard Register Com- 
pany, Dayton, Ohio. 

fesearch and installation of the 
new system was under the direction 
of a committee headed by Edwin C. 
Mausz, who has had 38 years experi- 
ence in Republic’s administrative 
programs. He supervised the entire 
program including the setting up of 
service centers, reorganization of 
office space and realignment of 
personnel, 

Service centers for pipe and bar 
products, and for sheet and_ strip 
steel products are located in 
Republic General office in Cleve- 
land. Service centers for cold drawn 
steels, alloy, stainless and titanium 
are in operation in Massillon while 
still another service center for wire 
products has been completed at 
Republic’s wire division sales head- 
quarters in Chicago. 

A major job was to integrate the 
new system into operations without 
disrupting normal service. To do this 
a large scale educational program tor 
employees was conducted. This in- 
cluded many training classes and 
distribution of 580 training manuals. 


- 
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ALLEN-BRADLEY 





MANUAL STEPLESS 
RESISTANCE TYPE 


Graphite compression disc resistors 
provide smooth, stepless starting of 
polyphase squirrel cage motors— 
prevent lamp flicker. Operated by 
a hand lever, the smooth starting of 
the motor is under the control of the 


operator. 
BULLETIN 640 BULLETIN 741 
MANUAL ee | AUTOMATIC STEPLESS 


AUTOTRANSFORMER TYPE 


Recommended where the character- 
istics of the driven load or power 
company rules require reduced 
voltage starting. Double break, 
silver alloy contacts are standard 
for air-break starters... copper 
contacts for oil-immersed units. 


BULLETIN 646 





AUTOMATIC PART- 
WINDING TYPE 


For use with squirrel cage motors 
having two separate parallel stator 
windings. Two types—Style A, two 
step starter; Style B, three step 
starter having resistance in series 
with motor on the first step. 


BULLETIN 736 
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AUTOMATIC GRAPHITE 
RESISTOR TYPE 


Graphite disc resistors are auto- 
matically inserted in series with the 
squirrel cage motor at starting. 
These resistors can be steplessly 
adjusted for motor and load con- 
ditions, resulting in remarkably 
smooth acceleration of the motor. 


BULLETIN 740 











| AUTOMATIC MULTIPOINT 
RESISTANCE TYPE 


Meets power company starting cur- 
| rent rules on network systems. Re- 

sistors are automatically inserted in 
the line at starting, and are short 
circuited in steps at definite time 
intervals which can be adjusted 
from 1 to 5 seconds. 

















GRAPHITE RESISTOR TYPE 


The ultimate in velvet smooth ac- 
celeration of squirrel cage motors. 
Lamp flicker on network systems 
used for both power and light is 
eliminated. The graphite disc re- 
sistors are compressed automati- 
cally . . . smoothly and steplessly. 


BULLETIN 742 




















AUTOMATIC 
AUTOTRANSFORMER TYPE 


Utilizes an autotransformer con- 
nected in open delta to reduce line 
voltage for starting squirrel cage 
motors. Taps are provided on the 
autotransformer to adjust the volt- 
age applied to the motor. 


BULLETIN 746 
















> 
Allen-Bradley Co., 1315'S. First St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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Reciprocating Expansion Engine Is 
Used for Generating Very Cold Temperatures 


by W. A Morain, Research Engineer, Cooper-Bessemer Corp., Mt. Vernon, Ohio 


p™ ICESS demands for cooling 

gases to temperatures — 100 F 
and below can be efficiently handled 
by a reciprocating expansion engine 
designed and built by The Cooper- 
Bessemer Corp., Mount Vernon, 
Ohio. Used in conjunction with a low 
temperature rectifying column, the 
reciprocating engine, known as the 
JX expander, is considered one of the 
most eficient devices known today 
for liquefying gases or separating 
gases by liquefaction. When prop- 
erly applied, its thermal efficiency is 
in the order of 75 to 85 per cent. 

Designed to develop temperatures 
as low as —300 F, the expansion en- 
gine meets many of the needs antici- 
pated in the cryogenic fields, for ex- 
ample the production of liquid oxy- 
gen, nitrogen and other gases. 

To attain temperatures of — 100 
Kk and below it is possible to extend 
the range of commercial refrigera- 
tion cycles based on the vaporization 
of a liquid (ammonia, freon, etc.) by 


Figure 1 Sketches compare expan- 
sion valve with expansion engine. 
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| EXPANSION ENGINE 
EXPANSION VALVE 
(Me Useful Werk) 
f— APPROR | HP OUTPUT 
vee ie pte 
! q “NUT now 
oO Pha a5 O PSiA ‘ome 
A ’ 
SESUtT OF SuMPLE ONE PASS. PRPANSION 


using two or more fluids in series. It 
is, however, more practical to make 
use of the Joule-Thompson effect by 
expanding through a throttle valve, 
or a reciprocating or rotating expan- 
sion engine. The more efficient 
means makes use of the expansion of 
a gas in a machine doing external 
work. A comparison in efficiencies of 
the two methods is shown in Figure 
|, where air at 3000 psia and 0 F is 
expanded adiabatically to 100 psia. 
Resulting temperatures are —85 F 
and —260 F, illustrating the con- 
siderably larger amount of heat that 
can be removed from the gas in the 
engine as compared to simple throt- 
tling of a gas through an expansion 
valve where no work of any kind is 
done. It is, of course, possible to 
reach very low temperatures with an 
Figure 2 Horsepower output and 


outlet temperature are given as a 
function of the pressure ratio. 
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expansion valve, by recirculation and 
the use of heat exchangers. 

Cooling cycles employing expan- 
sion engines also use heat exchange 
for continuous processes. In such 
cases, a much higher efficiency of the 
cycle using the expansion engine is 
created by the reduced energy input. 
For example, cycle efficiencies of 20 
to 25 per cent are realized by using 
reciprocating expansion devices like 
the JX engine in the production of 
liquid oxygen. The efficiency is de- 
fined as the ratio of the minimum 
theoretical work for liquefaction to 
the actual work done. 

Cycles using only 
valves average approximately 10 per 
cent on the same basis. 

The amount of cooling obtainable 
from a reciprocating expansion en- 
gine depends on several factors. 
These are the displacement per 
minute, inlet conditions, pressure 
ratio through the expander, and the 
characteristic of the gas passing 
through the expansion cycle. 

Designed for 3000-psi inlet pres- 
sure, the expander passes the 
greatest flow and is the most ef- 
fective at this range. Other factors 
being constant, a reduction of inlet 
pressure to 1500 psi cuts the flow and 
refrigeration capacity to slightly less 


expansion 


(Please turn to page 136) 
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ror special steel mill operations 










Pickle Line Trimmer 


Tin Line Trimmer 


Up-Cut Shear 


Ctamco can solve your 
problems 


Available in a wide range of sizes 

and speeds for warehouse and 

mill duty on ferrous and non-ferrous 
materials. Tell us your needs and we'll 
give you complete details, 

No obligation. 


SS | AME, Inc. New Bremen, Ohio 
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MR. EDWARD ACKERMAN ._ 
THE MANHATTAN SHIRT CO. 





Fusetron dual-element fuses 
protected 150 motors against 
burnout when a hurricane 


single phased our primary line 


MR. EDWARD ACKERMAN 
CHIEF ELECTRICIAN-THE MANHATTAN SHIRT CO. 
PATERSON, NEW JERSEY 
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Play Safe! install FUSE 
BUSS Hi-Cap FUSES throughout entire Electrical System! 


Wr. rechewman continues... 


“One afternoon a hurricane struck and single phased the 
line feeding our plant. 


*“‘At the time, all 150 of our sewing machines were in opera- 
tion. No one suspected the motors were running single phase. 
Our first warning came when the machines started shutting down 
through the plant as Fusetron fuses began blowing to protect 
the motors. 


“‘T had no idea in what condition we would find the motors. 
It was certainly a relief when we checked and did not find one 
damaged sewing machine motor. Around 300 Fusetron fuses had 
blown to protect them. 


“You can imagine how costly it would have been to repair 
or replace these !5 hp., 3 phase, 220 volt motors — and our 
plant would have been out of business while this work was being 
done. So we think we paid a very small price when our only ex- 
pense was replacing the 3-2/10 ampere Fusetron fuses. 


‘Since this experience, our seven other plants have been 
informed of the above incident, and it has been suggested to 
them, that they protect all sewing machine motors with Fusetron 


9 


dual-element fuses. 


Why Fusetron fuses provide tions — ordinary fuses and circuit 
safest, simplest way to breakers protect only against short- 
prevent damage from single circuits — but Fusetron dual- 
phasing. element fuses provide 10 point 


When single phasing occurs, the protection. 


current in the remaining phase in- 
creases about 100°;. (Theoretically 
73°, but change in efficiency and 





FOR LOADS ABOVE 600 AMPS. — 
power factor makes it about 100“. Fe ee ee ee 
NATE YOUR ELECTRICAL CIRCUITS. 

This 100°, overload on Fusetron 


; 2 On 600 volts or less, BUSS Hi-Cap fuses 
fuses of motor-running protection 


have interrupting capacity sufficient to 


size opens them and shuts down the handle any fault current regardless of 
motor. system growth. 
Such dependable protection They can be coordinated with Fusetron 


fuses on feeder and branch circuits to limit 


against motor burnouts from single sich ee 
fault outages to circuits of origin. 


phasing has never before been 
available. 





FOR MORE INFORMATION ASK FOR 
BULLETIN FIS ON FUSETRON DUAL- 
ELEMENT FUSES — BULLETIN HCS ON 
BUSS HI-CAP FUSES. 


You too, can get maximum 
electrical protection and save 
money by installing 
Fusetron dual-element fuses 


throughout the plant 
: : BUSSMANN MFG. DIVISION 
With rare exceptions on com- Nelerivntiten Co, 


mercial and _ industrial installa- University at Jefferson, St. Louis 7, Mo. 
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TRUSTWORTHY NAMES IN 


TRON dual-element FUSES and ‘cmcmoncion 
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MACHINES - SPECIAL MILL MACHINERY - STRUCTURAL FABRICATION - COKE PUSHERS 


"Give us the Runway andvwe'll lift the World” 





AS THEY COME! 














® This mighty 450-ton Alliance open hearth crane is one 
of the largest. Ir has handled test loads of 610 tons! And it’s 
safe! If a motor fails, the second motor will handle the rated 
load. All gearing functions continue as though operated by 
two motors and still remain within the quarter-hour rating. 
The fully enclosed gears run in an oil bath. 











If your materials handling problems involve big lifts or 
transfers, you'll want to talk to the Allience engineers — in 
Alliance or Miami. They’ve worked on the biggest — from 
big gantry cranes to open hearth charging machines. Their 
experience will help you solve problems in less time and in 
the most economical manner. 


THE ALLIANCE MACHINE COMPANY 
MAIN OFFICE:-ALLIANCE, OHIO 
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than half. At inlet pressures of 500 
psi and below, it naturally follows 
that the reciprocating expander en- 
gine becomes expensive for the pur- 
pose for which it is intended. 

\ reciprocating expander should 
be used with a substantial pressure 
ratio, on the order of 5 to 1 or more. 
Figure 2 shows horsepower output 
and outlet temperature as a function 
of pressure ratio. It is apparent that 
there is little virtue in using this ex- 
pansion engine at pressure ratios of 2 
or 5 to |] 

It should be noted that the re- 
ciprocating expander engine is not 
designed to handle liquids. The unit, 
therefore, should not be used where 
condensates may be formed. Opera- 
tion under such conditions may re- 
sult in mechanical damage and ulti- 
mately a collapse in thermodynamic 
efficiency 

One of the more common hazards 
arises from the fact that most com- 
mercial gases contain some im- 
purities which, on expansion to 
colder temperatures, tend to solidify 
as fine, abrasive particles in the 
evlinder. Such particles, by me- 
chanical and/or chemical action 
shorten the life of the cylinder and 
rings. 

In a great many cases, processors 
do not refer to the existence of such 
impurities because of incomplete 
analytical procedures or because 
their presence has no importance in 
the process involved. It has also been 
found that high boiling point gases, 
such as the butanes and propane, 
which liquefy at temperatures from 
30 to —45 F, do not remain as 
simple liquids, but tend to form vis- 
cous, glassy spheroids. These con- 
densates can be ruinous to the ex- 
pander cylinder components in both 
lubricated and nonlubricated cylin- 
ders 

In the processes involving lique- 
faction or separation of gases by 
liquefaction of the higher boiling 
point constituents, the final recti- 
fication or separation is carried out 
in single or double columns contain- 
ing a large number of plates or trays. 
It should be made clear that the ex- 
pansion engine is no substitute for 
such a rectifying column. The only 
possible separation that could take 
place in the engine occurs when a 
mixture of two gases with widely 
different boiling points is expanded 
(for example CH, and He). Separa- 
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A - IN COMBINATION WITH THROTTLE VALVE 














PROCESS GAS GAS JUST ABOVE 
AT HIGH PRESSURE _ THE LIQUEFACTION 
POINT 
= EXPANSION 
EXPANDER VALVE 


USEFUL WORK 
TO RECTIFYING 
COLUMN 


| 
<i> . ALTERNATE OUTLET 
ZEA (mixed Liquid 





















































| and Gas) 
B - LIQUEFACTION BY HEAT EXCHANGE 
PROCESS GAS AT GAS JUST ABOVE 
HIGH PRESSURE THE LIQUEFACTION 
POINT 
USEFUL WORK 
TO PROCESS EXPANDER 
COMPRESSOR INLET 
‘ 
| 
Ls seonieneninianseineion tienen ee 
COOLER | 
- tas — 
HEAT 
EXCHANGER 
COMPRESSOR MOTOR EXPANDER 
a ~<s . 
REFRIGERATION PLANT TO 
Select Pressure, Temperatures and Flow e COLUMN 
To Suit Required Refrigeration 4 
| ALTERNATE OUTLET 
Figure 3 — Expander can be used in combination with a throttle valve or for 


liquefaction by heat exchange. 
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Figure 4 — Expander is shown being used in refrigerator service liquefying gas. 
The question at this point is how 

can an expander be used in such serv- 

ice? There are two entirely practi- 

cal solutions. 

The gas mixture can be ex- 


tion of hydrocarbons with relatively 
close boiling points will not take 
place, even when temperatures 
would appear adequately low, be- 
cause of mutual solubilities. 1. 
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amdened roll 


7S? 


Penetrascopes and Shore 
Model ‘‘C’” scleroscopes testing 
hardness after rehardening. 


EEED ‘charsening saves money by prolonging the life of the roll 
2 to 3 times. Each rehardening is made at a fraction of the cost 


of a new roll. 





rehardening saves money on inventories because worn rolls 
are rehardened in a fraction of the time required to make and deliver 
a brand new roll. This fast processing allows continuous operation 
with a lower inventory of rolls. 


x iy, 7S P remaking saves money by further extending the life of the 
roll even when it is worn below the minimum requirements for the 
mill. This is accomplished by remaking the roll for a smaller mill 

at a fraction of the cost of a new roll. 


The Tool Steel Gear and Pinion Co. has long been the leader in the 

field of rehardening and remaking of cold rolling rolls. An outstand- 

4 ing staff of metallurgists work with the most modern heat treating 

. facilities. Rolls are rehardened to the exact hardness required for 

best performance in customers operation. Hardness achieved in excess 

Sehesdened salts of 900 DPH or 95-100 Scleroscope. Two modern plants equipped for 

precision “oo hence ie ultra precision grinding and finishing, assures production of rehard- 
, ened or remade rolls of superb quality. 


Write for Bulletin 158 “Important Facts About TSP Rehardening and 
Remaking of Cold Rolling Rolls.” 


THE 


y HNOL Ore 


GEAR AND PINION CO. 


CINCINNATI 16, OHIO, U. S. A. 


Worn rolls being pre-tested AD 1033 
with reflectoscope for surface : 
and ee ; The Standard of Quality Since 1909 for Gears ¢ Pinions Rolls « Wheels 
é. and Other Hardened Products 
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Performance curves show ver- 
satility possible with Westing- 
house electrical package on 
standard AISE cranes. 


Westinghouse electrical package for AISE cranes 


means better performance...less maintenance 
MOTORS + CONTROL - BRAKES + GEARING 


Westinghouse 600 Series silicone mill motors, self- 
adjusting brakes and gearing, plus front-connected 
and -wired front-accessible control, meet rigid 
AISE standards... assure top performance and 
minimum maintenance because they are designed 
to work together. 


When you are considering new or replacement 
crane drives, look to Westinghouse for the exact 
system needed. For complete information, contact 
your Westinghouse sales engineer. Or, write 
Westinghouse Electric Corporation, P.O. Box 868, 
3 Gateway Center, Pittsburgh 30, Pennsylvania. 


J-96122 


you CAN BE SURE...iF ns Westi nghouse 
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panded in the engine to some selected 
pressure where liquefaction is about 
to occur. The expander discharge 
can then be further expanded 
through an expansion valve and thus 
taken down to the lowest pressure. 
In this case, the Joule-Thompson 
effect will provide the final cooling. 
The already liquefying stream then 
goes on to the rectifying column, as 
shown in Figure 5A. 

2. The expansion engine can be 
used as in (1) to ready the product 
for liquefaction. The discharged gas 
is then passed through the heat ex- 
changer portion of a refrigeration 
plant, employing another expander 
with compressor and associated ac- 
cessories. In this case, temperatures 
sufficient for complete liquefaction 
could be obtained, as shown in Fig- 
ure 3B. 

In the refrigeration cycle shown in 
Figure 4, process gas can be at rela- 
tively low pressure. If the process 
gas Is used in an ordinary mechanical 
refrigeration cycle, it would be nec- 
essary to compress, cool and expand 
it. The compression and expansion 
work can be performed on the work- 
ing fluid in the refrigeration cycle 
just as well, without loss of effi- 
ciency, and thus escape contamina- 
tion troubles in both systems. 

Cycles 3A and 3B are more par- 
ticularly suited to cases where the 
process gas exists at high pressure. 
In certain applications of the ex- 
pander engine in — refrigeration 
schemes, it may be advantageous to 
couple it with a freon cycle (at the 
expander inlet) to obtain minimum 
temperature and the highest eff- 
ciency. 

A useful application of the ex- 
pander engine is in producing re- 
frigeration for large vessels in which 
physical or chemical processes are 
being carried out at low tempera- 
tures, or simply to cool storage ves- 
sels containing liquefied gases to pre- 
vent excessive evaporation. Vessels 
like this are being used more and 
more industrially. See Figure 5. 

It should be mentioned that in 
handling gas mixtures in the ex- 
pander engine directly, the final con- 
dition is frequently indeterminate. 
Regardless of any assurance to the 
contrary, there is still a pronounced 
lack of information on the thermo- 
dynamic behavior of mixed gases 
and solutions of gases and liquids. 
The final result often has to wait 


upon actual tests. 
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very cold temperatures. 
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EXPANDER 
Expansion engine in this application is used to maintain vessels at 














STORAGE VESSEL 





Figure 6 
separating gases by liquefaction. 


Data on some reciprocating ex- 
pansion shown in 
Table I. 

All models have horizontal, single 
acting cylinders, with provision for 
cylinder and valve packing heating 
where required. Valves are of poppet 
type, cam operated. All valve gear is 


engines are 


This expander engine is designed for service in liquefying gases or for 


with dry gas if desired, to minimize 
frosting. All running gear is force- 
feed lubricated with built-in oil 
pump, and an attached mechanical 
lubricator is used to lubricate cylin- 
ders and inlet valve packing. Gov- 
erning may be manual or automatic, 
and all of the usual protective de- 


enclosed, and may be pressurized vices are available. A 
TABLE | 
Cooper-Bessemer Reciprocating Expansion Engines 
Model FXA-1 FXA-2 JX-1 JX-2 
No. of cylinders 1 4 1 2 
Bore and stroke, in. 5 X 1014 5 X 1014 634 X< 14 634 x 14 
Rated speed, rpm 327 327 257 257 
Displacement per revolution, cu in. 206 512 447.5 895 
Displacement at rated speed, cfm 39 78 66.5 133 
Clearance volume, per cent 5.8 5.8 5.5 5.5 
Maximum inlet pressure, psig 3000 3000 3000 3000 
Minimum discharge temperature, F * —275 —275 —275 —275 
Cutoff range, per cent stroke 0-50 0-50 0-50 0-50 
Over-all length, ft-in. 9-11 9-11 13-107, 13-107 
Over-all width, ft-in. 4-0 6-41, 5-714 8-111, 
Over-all height, ft-in. 44 4-4 5 55, 455% 
* Lower temperatures available on special order. 
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INLET DUST LOADING———> 
INCREASED POWER— The evenly spaced discharge 
points of ‘“Koronamax’”’ Electrodes reduce 
the arc-over tendency and permit increasing 
power input. 





PCT OF DUST REMOVAL 


L__iNL€T DUST LOADING ————-> 
HIGHER EFFICIENCY— Replacement of regular 
electrodes with ‘‘Koronamax”’ Electrodes allows 
higher power input — greatly increased 
efficiency 
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CU. FT. UNIFORM DUST LOAD INPUT —> 


SMALLER SIZE—In new installations desired 
efficiency may be obtained with smaller unit 
when ‘‘Koronamax”’ Electrodes are used 


Mr, 


KOPPERS 
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Another Koppers Exclusive in 


ELECTROSTATIC PRECIPITATION 











CONVENTIONAL ELECTRODES 


“KORONAMAX” ELECTRODES increase 
efficiency and capacity of 
electrostatic precipitators 


‘‘Koronamax”’ Electrodes developed by Koppers are now in 
service in several different applications and their controlled 
corona discharge has resulted in greatly increased capacity and 
efficiency. This unique type of precipitator electrode may solve 
your gas cleaning problem. 


Koppers’ experience, constant research and extensive field 
testing have led to this important advance in precipitator design. 
Check with Koppers to see if ‘‘Koronamax” Electrodes can help 
you get top precipitator efficiency. For more information, write: 
Kopprers Company, Inc., 8306 Scott Street, Baltimore 3, Md. 








ELECTROSTATIC PRECIPITATORS 


Engineered Products Sold with Service 
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Figure 1 Scrap to be balled is carried in hopper to scrap 


baller and dumped in front of unit, then raked into baller. 
Finished balls are palletized for removal to storage area. 
Hoppers assigned to permanent stations have name of 
department lettered on side. 





Figure 2— Special three-yard hopper built by Roura 
Iron Works for Thomas Strip receives balls of copper- 
coated scrap. Hopper will hold 15 to 18 balls. Balls are 
loaded into hopper by magnet crane. 


Three Point Plan 


Reduces Scrap Handling 








jb bem Thomas Strip Division of 


Pittsburgh Steel Co. can prove 
that scrap handling does not have to 
be a losing proposition. The com- 
pany’s three-point plan for handling 
scrap not only keeps the operation 
business-like but squeezes “extra’’ 
profits from the sale of scrap metal. 

Scrap at Thomas Strip is pro- 
duced mainly by slitting, end cutoffs 
and strapping used to bind coils. 
Most scrap is uncoated steel, but 
appreciable quantities of copper, 
zinc and brass coated scrap are 
handled. 

The three-point plan followed in 
handling this material is a simple 
one, but it is adhered to closely to 
obtain maximum benefits. The three 
points are these: 

1. All scrap is segregated accord- 
ing to the type of coating. This is 
done for two reasons. First, segre- 
gated scrap brings a higher price 
from the scrap dealer. Second, it per- 
mits accurate record keeping as to 
just how much of what type of scrap 
is produced each month. 
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2. All serap strip less than 15 
in. wide is balled in a scrap baller. 
Again, this brings in extra dollars 
per ton because dealers pay more for 
easily-handled balled scrap. 

3. The equipment and _ tech- 
niques used to handle scrap are de- 
liberately kept simple and inexpen- 
sive. As Works Manager A. E. 
Gregg puts it: “There would be no 
point in emphasizing scrap salvage 
as we do if our methods for collect- 
ing and handling scrap were so 
elaborate as to cost more than the 
salvage profit.”’ 


HOPPERS FOR HANDLING 


Essential to the scrap handling 
technique is the use of self-dumping 
Roura hoppers for collection and 
transportation of scrap, regardless 
of whether the scrap is coated or un- 
coated, balled or handled in bulk. 
The steel hoppers range in capacity 
from three-quarter yard to three 
yards, and most of the 40 hoppers 
the company uses are mounted on 
casters so that they can be moved 


about easily. Thirty hoppers are 
stationed in specific locations; the 
others are moved about as needed. 
On short hauls the hoppers are 
moved manually; on long hauls fork 
trucks move the units. 

Although the quantities of scrap 
produced vary from department to 
department, the handling pattern is 
consistent throughout. Scrap is 
loaded manually into hoppers by the 
machine operators. (In larger de- 
partments hoppers are stationed so 
that operators do not have to 
walk more than a few feet to reach 
them.) When the hopper is full, the 
department foreman signals a pass- 
ing fork truck driver to remove the 
hopper. (Although seemingly cas- 
ual, this method of pickup works 
well because there is a fairly heavy 
flow of fork truck traffic through the 
plant. If this were not so, a more for- 
mal method of arranging for hopper 
pickup would be required. As it is, 
the method matches the philosophy 
of keeping scrap handling uncompli- 
cated.) 
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How 
PENNSYLVANIA 
FURNACE 
TRANSFORMERS 


take the 


URIUR 


of Year-in, 
Year-out Service 





Furnace transformers are subjected to 
repeated short circuits and heavy over- 
loads in ordinary service. Distribution 
of currents and reduction of copper 
eddy losses also must be given special 


consideration. 


Throughout the years, Pennsylvania 
Transformer has earned an unsur- 
passed reputation lor meeting these 
challenges—in installations ranging 
from 250 through 25.000 kva, and 
from 3175 through 82,000 amperes. 


Here are some of the reasons. 


Balanced, Precompressed Coils 


Coils are balanced to reduce axial short- 
. and the 
circular shape protects the coils against 
deformation by radial short-circuit 
forces. Also, coils are precompressed 
with a pressure equal to the maximum 
short-circuit force that might occur in 
service. As a result, no additional distor- 
tion or displacement can take place. 


circuit torces to a minimum .. 


PENNSYLVANIA FURNACE TRANSFORMERS 
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Bracing of Coils, Bus Bars 


Coils are firmly braced, top and bottom, 
by clamping plates attached to struc- 
tural steel frames. The accompanying 
photograph also shows the sturdy sup- 
ports used for low voltage bus bars. In- 
terleaving of bus bars tends to counter- 
balance the lines of force and prevent 
distortion during short circuits. 


Distribution of Current 


Because of the heavy secondary currents, 
the winding is subdivided into numerous 
parallel sections. Transposition of the 
individual conductors of each section re- 
duces copper eddy losses to a minimum. 
This results in improved efficiency, more 
uniform copper temperature, and _ pre- 
vention of hot spots. 

To take advantage of these and other 
time-proved features of Pennsylvania 
Furnace Transformers contact 
Pennsylvania Transformer Division, 
McGraw-Edison Company, Box 330, 
Canonsburg, Pa. 











NEW EXTERNALLY-MOUNTED 
TAP CHANGER 


Although a duplicate of a previous order, this 
12,000-kva Pennsylvania Furnace Transformer 
differs from its “twin” in one detail. Its motor 
driven tap changer is housed in separate com 
partments, to facilitate periodic inspection 
and maintenance. The mechanism includes a 
provision for emergency hand operation. 
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Figure 3 (left) 


into gondola cars. 


Scrap handled in bulk is carried in hop- 
pers to the pit at the end of inside rail spur. Pit serves as 
storage area while scrap is being loaded by magnet crane 


When the operator lifts handle on rear 


of hopper it dumps itself, and automatically locks in an 


If the scrap in the hopper is to be 
balled, the fork truck’s trip is a 
short one. There are two Goughler 
scrap ballers in the plant, one in the 
slitting department, the other in the 
dies department. The fork truck 
drives to the nearest scrap baller and 
empties the hopper on the floor in 
front of the baller. The self-dumping 
feature of the hoppers makes this a 
fast operation. The operator simply 
lifts a lock-handle on the rear of the 
hopper, the hopper dumps forward, 
and, when empty, swings back to an 
upright position and automatically 
locks itself. It is then returned to its 
station. 

A three-man crew rakes the metal 
into the scrap baller, and when the 
ball is ejected, loads it onto a wooden 
pallet. A fork truck carries full 
pallets (four balls per pallet) to a 
storage area alongside an inside rail 
siding. An overhead magnet crane 
transfers the balls to storage. When 
enough balls are accumulated they 
are loaded, by magnet, aboard a gon- 
dola ear. 

The one exception to this pro- 
cedure is the handling of balled cop- 
per-coated scrap. This is produced in 
small quantities, and thus must be 
stored for long intervals while a full 
shipment is accumulated. Rather 
than tie up inside storage space, this 
material is stored outside near the 
rail siding. A special three-yard 
capacity hopper moves copper balls 
to the site. Fabricated by Roura 
Iron Works, Inc., particularly for 
the Thomas Strip operation, the 
hopper was made unusually large 
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(biggest standard Roura hopper is 
two yards) to reduce the number of 
handling sequences. It will hold 15 
to 18 copper balls. The hopper is 
kept in the inside storage area, and 
balls are brought to it by fork truck 
in the usual method. The magnet 
crane transfers the balls from pallets 
to hopper. When the hopper is full 
it is carried by fork truck to the out- 
side area, dumped (in the same way 
standard hoppers are emptied), and 
returned to its station. 


LOOSE SCRAP HANDLED IN BULK 


About 70 per cent of Thomas 
Strip’s scrap is balled and handled 
in the manner described above. The 
almost all of 
it uncoated steel scrap strips meas- 
uring more than 15 in. wide—is 
handled and shipped in bulk. Here, 
too, the hoppers are the primary 
handling tool. These are loaded 
manually and carried by fork truck 
to the storage area paralleling the in- 
side rail siding. 

At the end of this siding is a pit 
measuring 15 ft long, 8 ft wide and 
3 ft deep. The self-dumping hoppers 
are emptied into this pit and re- 
turned to their stations. Then the 
magnet crane transfers the scrap 
from pit to gondola cars. If this were 
a continuous operation, the pit 
would not be necessary, since the 
crane could handle a hopperload of 
scrap in a few minutes. But the 
crane is also used to stock produc- 
tion units, so devotes only part of its 
time to scrap loading. The pit thus 


remaining 30 per cent 


upright position. 
zinc-coated steel is checked for gage, width and surface 
flaws. Cutoffs are thrown into the hopper, which is 
carried by fork truck to the scrap baller or storage pit. 





Figure 4 (right)—-At inspection station, 


serves as a temporary storage area 
and prevents scrap from spreading 
untidily over the warehouse floor. 


SCRAP PRODUCED DETERMINES 
ASSIGNMENT 


Assignment of hoppers to per- 
manent stations is determined by the 
amount of scrap produced in the de- 
partment. Some locations have one 
hopper, which is emptied only two 
or three times a week. Others have 
several hoppers which are emptied 
daily. The locations which have per- 
manent hoppers are these: 

a. Straight and cut units, two 

hoppers. 

b. Buffer, one hopper. 


¢. Electric furnace, one hopper. 
d. Three Steckel mills, one hop- 
per. 


e. Rolling departments, seven 
hoppers. 

f. Inspection departments, eight 
hoppers. 

gy. Plating line, seven hoppers. 

h. Laequer line, one hopper. 

i. Finishing department, two 
hoppers. 


The ten ‘miscellaneous’ hoppers 
are moved from one area to another 
as needed. While they are used most 
often for metal scrap, they occa- 
sionally are utilized for waste paper 
or other debris. Recently, for ex- 
ample, Thomas Strip replaced part 
of its wooden block floor. Part of the 
equipment on the job was a hopper 
used to haul old bricks to the trash 


dump. A 
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Figure 1 Operator obtains sample of the frozen contents of the hearth 


by core drilling. 


yet interesting data on iron- 
KJ making may be developed by 
scientists of United States Steel 
Corp., who conducted an experi- 
ment in which the contents of an ex- 
perimental blast furnace of the U.S. 
Bureau of Mines were “frozen” 
during the iron-making process. The 
data gives science a rare opportunity 
to examine the full cycle of the 
transformation of raw materials to 
iron as it takes place inside a blast 
furnace. 

To chart the step-by-step reduc- 
tion of ore to iron, U.S. Steel scien- 
tists, in co-operation with the Bu- 
reau of Mines and technicians from 
the Linde Air Products Co., sud- 
denly quenched the contents of the 
hot operating furnace with a blast of 
nitrogen. Thus, the blast furnace 
process was halted in mideyele. 
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Scientists 
Examine 
Blast 
Furnace 
Operation 


Figure 2--Cross section of frozen hearth contents shows coke distributed 


throughout slag and metal. 
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The loose material in the furnace 
was removed as 3000 six-inch cube 
samples during the dismantling of 
the furnace. The 5200-lb solid mass 
of coke, metal, and slag remaining 
in the furnace hearth was sampled 
by core drilling to remove twenty 
3-in. diam ‘‘core’’ samples. 

While complete analysis of all the 
samples will require many more 
months, a number of interesting ob- 
servations have been made to date. 
For example, coke was found 
throughout the slag and metal lay- 
ers in the hearth, and preliminary 
analyses of the samples taken from 
the furnace revealed that the raw 
materials that are loaded into the 
top of the furnace in layers move 
down to the combustion zone in 
stratified form. Until they reach the 
smelting area, they remain relatively 
unchanged in physical appearance. 

As a result of further studies, 
U.S. Steel scientists hope to trace 
the ore reduction process through the 
various zones of a blast furnace. 
They also hope to determine the 
mechanism of sulphur transfer and 
chart the path of tne sulphur ex- 
change between the iron, the coke, 
and the slag. 

Among the other iron-making 
mysteries which they hope to un- 
ravel are the size and location of 
the fusion zone and the chemical 
changes in raw materials that take 
place in the fusion zone. 

The opportunity to conduct the 
freezing experiment came last Octo- 
ber when the United States Bureau 
of Mines decided to move its 34-ft 
tall experimental blast furnace from 
the Oakland area of Pittsburgh 
to Bruceton, Pennsylvania. U. 8. 
Steel’s research team of blast fur- 
nace specialists developed the idea 
in cooperation with the Bureau of 
Mines, and the Linde Co. supplied 
nitrogen for the freezing process. 
This presented an unusual oppor- 
tunity because the cost of freezing 
and dismantling a large furnace is 
prohibitive. 

A total of 3,000,000 cu ft of nitro- 
gen Was introduced into the furnace 
over a two-week period. To aid in 
the cooling process, cold water was 
poured over the furnace shell. The 
nitrogen was pumped in through the 
furnace tuyeres. 

The information obtained in this 
experiment will be a vital contribu- 
tion to a better basic understanding 
of the blast furnace process. A 
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“UtiliVue’ 


(WIRED TELEVISION) 


IMPROVES HANDLING 


of RADIOACTIVE MATERIAL 


-cemenony 




















Diamond “Utilivue’” camera 
mounted in radioactive cell has 
remote focus and three-position 
remote control lens turret. 


Mechanical manipulators are watched, close-up 
and from the side, by Diamond “‘UtiliVue”. 
Personnel are fully protected from radiation. 


AT NUCLEAR SYSTEMS 


a division of the Budd Company 


Philadelphia, 


This is one of many installations where a Diamond “UtiliVue” 
permits close watch of operations with complete safety to per- 
sonnel. The Diamond ITV Camera here is an invaluable ally to 
the viewing window as the mechanical manipulators handle 
radioactive material. It provides important depth perception and 
permits a close-up view for fine detail. 

You may never handle radioactive material, but Diamond ITV 
can save you money and improve a wide variety of operations. 
Investigate today. For further information, use the coupon below. 






| DIAMOND POWER SPECIALTY CORP. 
ELECTRONICS DEPT., P.O. BOX 58x 
CIALTY CORP. LANCASTER, OHIO 


Please send me without obligation a copy of bulletin 
showing how Diamond Industrial (Wired) Television 
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Latest Advances Are Incorporated 
eamless Mill 
at Y.S.&T's Indiana Harbor Works 


In New § 


unusual features are in- 


\ in Youngstown 
Sheet and Tube Co.’s modern new 
pipe mill recently put in operation 
at the Indiana Harbor Works. 

One of the outstanding automatic 
features is the rotary hearth furnace 
190 solid steel bil- 


LN} 


corporated 


designed to heat 


lets an hour to a temperature of 
2250 | 
Modern quality control equip- 


ment and methods, testing and in- 
X-ray 
automatic centralized 


machines 
lubrica- 


spection devices, 
und 
tion systems also are employed. 

The mill, which started operation 
in September, 1956, produces pipe 
in sizes varying from 4/5 to 95¢ in. 
in outside diameters primarily for 
use by Youngstown’s customers in 
the oil and gas industry. 

The equipment to make the pipe 
is ina two-part building. The “plug” 
mill section is 2100 ft long and 115 
ft wide and the piercing unit is 1920 
ft long and 100 ft wide 




















In the initial step of the opera- 
tion, the round billets are 
charged automatically into the ro- 
tary hearth These billets 
can vary in length from 4'% to 1615 
ft and from 41!5 to 9 in. in diam. As 
finished pipe the billet may have 
maximum length of 50 ft. 

After the solid bar has been uni- 
formly heated it 
table rolls to the first piercing op- 
is rotated 


steel 


furnace. 


is conveyed on 


eration where the billet 
and horizontally advanced between 
two oblique rolls. 

The first piercer makes the hole 
in the bar. The pipe shell is then 
conveyed to a second piercing mill 
which elongates the shell, reduces 
the wall thickness and increases the 
outside diameter. In some cases, de- 
termined by wall thickness, 
piercer can do this job. 

The billet is then moved into a 
furnace trans- 


one 


reheat before it is 
ferred to the “plug”’ mill. 


The wall of the pipe is further re- 
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duced to the finished thickness by 
rolling the hollow bar over a sta- 
tionary round plug. The pipe is then 
conveyed reeling operation 
where a smooth inside and outside 


to a 


finish is produced. 

The outside diameter of the pipe 
coming from the reeling machines is 
brought to close tolerances by a 
final sizing operation. 

The pipe is then passed to a 
chain-type cooling bed, heated in a 
normalizing furnace, if specified, 
cooled again and conveyed to a ro- 
tary straightener. Then the product 
is carefully inspected for size, wall 
thickness, concentricity and for in- 
side and outside surface quality. 

At the cutoff machines the ends 
are trimmed and the pipe cut to 
specified lengths. Pipe requiring 
threading is transferred to auto- 
matic threading machines. 

An automatic test completes the 
inspection. All pipe must be gas, 
air and oil tight. To insure this, the 


Layout of new seamless tube mill at the Indiana Harbor Works of Youngstown Sheet and Tube Co. 
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Mechanized Cutting Speeds Scrapping 





LINDE COMPANY 


30 East 42nd Street, New York 17, N.Y. 
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of 95-Ton Pressure Vessels 


Scrapping huge pressure vessels loomed as a costly, time-consuming 
job for a large scrapyard in Birmingham, Alabama. But mechanized 
oxygen-cutting quickly cut this job down to size—and with substantial 
savings in labor and materials. 


The versatile OXWELD CM-45 Portable Cutting Machine teamed up 
with a C-56 Blowpipe to slice through 8-in. thick laminated steel walls 
at a speed of 4 to 5 in. per minute. Two 24-ft. cuts were made in each 
vessel in less than two hours’ time. Transverse cuts were then made to 
reduce these sections to charging-box size. 


Today scrapyards, fabricators, and maintenance shops everywhere 
are slashing costs with the speed and efficiency of mechanized oxygen- 
cutting. 

See how you, too, can save. Ask your nearby LINDE representative to 


show you the complete line of dependable OXWELD Portable Cutting 
Machines—or write for free catalog F-4487. Do it today! 


UNION 


CORPORATION 


DIVISION OF 
CARBIDE 





“Linde,” “Oxweld,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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Figure 2 
billets per hr. 
oven gas or oil. 


pipe is subjected to a hydrostatic 
test producing an inside pressure of 
up to 13,000 psi depending upon the 
size, Wall thickness and grade. 
Before and 


testing shipping, 


couplings are screwed to the 
threaded ends. Then the pipe and 
couplings are stenciled with identify- 
ing marks and coated with a rust 
material. Facilities are 
built into the mill for shipment of 


finished pipe by rail and truck. 


resistant 


This is the company’s first seam- 
less installation for its Chicago Dis- 
trict. Until this mill into 
operation all the company’s seam- 


Was put 


less products were made at Youngs- 
town, Ohio. 

Construction was started in 1955. 
The pipe mill is built in an area that 
part of Lake Michigan. 
To convert this into land required 
2,250,000 cu yd of selected fill 
hauled in by trucks and dumped 


once Was 


over a period of many months pre- 
‘ceding the start of construction in 
L959 

The buildings and machinery rest 
on foundations supported by steel 
pilings driven more than 100 ft down 
to bedrock. 

The conerete poured for footings, 
floors and machinery bases totals 
17,000 cu yd. More than 11,500 
tons of steel were used in construc- 
tion. Of 9000 tons were used 
for structural beams and supports; 
ISSO for reinforcing steel and 620 


tons for sheeting. 


this 
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This rotary furnace is designed to heat 190 steel 
it has six heating zones and burns coke 





Figure 3 


per hr. 


The mill is powered by 1225 elec- 
trical motors varying in horsepower 
from 49 to 4000. There are 845 
individual table conveyor motors to 
drive the rolls that transport the 
pipe from one operation to another. 
Some 400 miles of wiring is encased 
in 100 miles of conduit. Electrical 
power used by the mill in a month 
is approximately 1,750,000 kwhr. 

Details on the mill are tabulated 
in the following appendix: 


Figure 4 
matic threading machines. 
for joint welding. 


FI 











Known as a ‘‘walking beam’”’ normalizer, the 
furnace covers an area 54 by 66 ft and can handle 190 pieces 
It is fired by coke oven gas. 


APPENDIX 
MATERIAL CAPACITY 

Minimum outside diam 

of pipe, in 114 
Maximum outside diam 

of pipe, in 954 
Minimum billet diam, 

in $34 
Maximum billet diam, 

in y 
Maximum billet weight, 

lb 3000 
Minimum length of 

billet, ft-in. . 1-8 


After rough ends are removed, pipe is threaded on both ends on auto- 
Some pipe made at this mill is sold with plain ends 
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Lintern Aire-Rectifier (Model 513 AC-3S). Condenser, mounted 
on footwalk, is connected with cooling unit in cab by refrigerant 
lines of high pressure hydraulic hose. 


What Happened at 
THE TIMKEN COMPANY 
Since Installation of 


AIRE-RECTIFIERS 


Several years ago The Timken Roller Bearing 
Co., of Canton, Ohio, installed its first Aire- 
Rectifier to air condition one of the crane cabs 
in its steel mill. The company now has several 
cranes, Lintern-equipped. 


In the air conditioned cab, an operator works 
an uninterrupted 8-hour trick in complete 
comfort — even over soaking pits. 


Air conditioning of crane cabs, according to 
The Timken Roller Bearing Co., has resulted in 
more efficient utilization of manpower, greatly 
improved working conditions, and safer crane 
operation. 


Such is the experience of hundreds of companies 
using Lintern Aire-Rectifiers. May we discuss 
your situation with you? Ask for Bulletin AC 573. 


arco, ine. 


DISTRIBUTORS OF LINTERN 
CORPORATION PRODUCTS 


ROUTE 20, EAST © PAINESVILLE, OHIO 
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LOW HEADROOM 
STYLE 1145 











Under the jib crane shown in a low storage 
bay, the Mansaver style 1145 permits high- 
est possible storage. The low headroom 
feature is obtained by resetting the grab for 
a limited portion of a complete range. The 
range of rim thicknesses it can handle is 
equal to that of other designs. 


The grab is fully automatic, picking up 
or releasing the load from a remote point if 
essential. 


Variations of the same basic design permit 
handling two coils at once, very narrow coils 
and light gauge materials. A simplification 
of the design is supplied when price is 
important. 


Write for names and addresses of neigh- 
boring plants where you can see Mansaver 
Grabs in operation. 


VISIT OUR BOOTH AT THE AISE CONVENTION. 


MANSAVER INDUSTRIES, INC. 
3116 EAST ST., NEW HAVEN 11, CONN. 
Also Manufactured in England 




















Condulets install easily. 
There's room inside to do a 
good wiring job. No sharp 
edges to scrape knuckles or 
cut into insulation. Once in- 
stalled, wiring, Condulet and 
conduit are there to stay—yet 
wiring remains easily accessi- 
ble for future alterations. 












1% 
be 


Used everywhere. There is 
a Condulet for every need, 
in every conceivable industry. 
Each one bears the marks of 
superior construction. Each is 
made by craftsmen to the 
standards craftsmen demand! 
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Why electrical engineers specify 


“CONDULETS... 
OR APPROVED EQUAL” 


Electrical engineers are called upon daily to make careful choices of materials 
for companies who depend upon their judgment for the quality of finished work. 


“Condulets or approved equal” is the common notation on specification prints 
everywhere. It is used to indicate the standard of performance demanded by the 
electrical engineer. 


More than 15,000 items of Condulet electrical equip- 
ment offer a broad choice of explosion-proof, dust-tight 
or conventional construction unparalleled for safety and 
dependability. In any plant, the chances are 2 to 1 you 
will find Condulet junctions, switches, conduit fittings, 
plugs and receptacles, panelboards, pushbutton stations, 
motor control centers, etc. Wherever you see the name 
Condulet, you see the standard by which maximum 
performance is measured. 


CROUSE-HINDS «01:1. 


Main Office and Factory: Syracuse, N. Y. 
Crouse-Hinds Company of Canada. Ltd.: Toronto, Ont, 


There’s an experienced product engineer ready to help you. at the nearest Crouse-Hinds office. Call: Baton Rouge 
n Butta Chicago Cincinnati Clevel i Y » Yall Detroit Houston 





Bost ind Corpus Christi Dallas Venver 
Kansas City I Angeles Milwaukee New Orleans New York Philadelphia Pittsburgh Portland, Ore. Salt Lake 
t. Paul San Francisco Seattle Tulsa Washington RESIDENT REPRESENTATIVES: Albany Atlanta altimore 


Cc harlotte Ch xttanooga Jacksonville Reading,Pa. Richmond,Va. Shreveport Crouse-Hinds Company of Canada, Ltd., Toronto, Ont. 
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Maximum length of 


billet, ft-in 16-6 
Maximum length of hot 

pipe, ft 51 
Maximum length of fin- 

ished pipe, ft 50 
Grades and type of 

pipe Oil country tu- 


bular goods, 
line pipe and 
merchant 
pipe within 
size limita- 
tions shown 
above. 


Rotary Hearth Furnace 
Size 85 ft-5' in., 
diameter. 
Tvpe 6 zones billet heating. 
Fuel Coke oven gas and/or 
oil. 
1614 ft, maximum. 


outside 


Billet length 
Pieces per hour. . 190 
Tons per hour. . 100 


Vo. 1 Piercing Mills 
Roll diam 36 in., minimum; 40 
in., Maximum. 

Billet size, en- 
tering 136 to 9 in., 

diameter. 


outside 


Pipe size, leav- 
ing 97% in., outside diam- 
eter, maximum; 27 
ft maximum length. 
1000 hp, svnchronous 
motor. 


Main drive 


Vo 2 Piercing Vill 
Roll diam 36 in., minimum; 45 
in., Maximum. 
Billet size, en- 


tering i f{t-8 in. to 16 ft-6 in. 


(Same as Number | 
for single piercing. ) 


FEPXHE Lee Wilson opened coil re- 

cuperative annealing system sets 
new standards in heating speeds and 
temperature uniformity. Compara- 
tive cost analyses reveal that the 
system will make important reduc- 
tions in annealing costs. 

Complete flexibility is achieved 
with batch-type handling and high 
heater capacity, permitting indi- 
vidual coil temperature control of 
varying coil weights. Depending on 
the size of the coil, the system will 
produce about 20 tons of uniformly 
annealed product per hour. 


HEATING PRINCIPLE 
The heart of the system is in the 


methods used to expand tight coils, 


Iron and Steel Engineer, June, 1958 


Pipe size, leav- 
ing. . 113;, in., maximum, 
outside diameter. 38 
ft maximum length. 

1000 hp, synchronous 


motor. 


Main drive 


Reheat Furnace 
Size. 13 by 17 ft-4 in., inside 
chamber. 
Type Roll down. 
Fuel Coke oven gas. 
Capacity 190 pieces per hour. 


Plug Mill 
Main drive 2000 hp synchronous 
motor. 

150 hp. 


Stripper drive 
51 ft, maximum. 


Pipe length 
Reelers (2) 

Main drive Two 400 hp, wound- 

rotor motors each. 

Sizing Mill 

Type. 

Main drive 
No. 1 cooling bed 

Type 

Drive 


7 stands. 
700 hp. 


Yoller chain drive. 
25 hp, maximum. 


Normali zing Fu rnace 


Type Walking beam __ nor- 
malizer. 

Size 54 by 66 ft. 

Capacity 190 pieces per hour. 

Fuel Coke oven gas. 


No. 2 Cooling Bed 
Type 
Drive 


Roller chain drive. 
25 hp, maximum. 
No. 3 Cooling Bed 
Type... Roller chain drive. 
Drive 25 hp, maximum. 


No. 4 Cooling Bed 
Type. 
Drive 


Roller chain drive. 
25 hp, maximum 


No. 5 Cooling Bed 
(equipped with 


water 

sprays) 
Type Roller chain drive. 
Drive 25 hp, maximum. 


Straightenei 


Type 7 roll. 
Cut-off Vachines 
Type f pair. 
Capacity 115 to 1034 in., outside 
diam. 
X-ray Inspection 
Type 1 pair. 


Maximum wall thick- 


Capacity 
hess, 34 In 


Threading Machines 


Type { pair machine thread- 
ers. 
Capacity 115 to 95¢ in., outside 
diam. 
Testing 
Ty pe | hydrostatic testing 


bench. 
$l, to 10°4 in., outside 
diam. 


Capacity 


Maximum test- 
ing pressure. .. 13,000 psi. 
Pipe Coating 
Type Pressure spray nozzle. 
Coupling Machine 
Single unit. : 
114 to 95¢ in. outside 
diam pipe with 
couplings attached. A 


Type 
Capacity 


Open Coil Anneal System 
Designed for Steel Plant Operation 


index them through successive fur- 
nace stations, and rewind them into 
final tight form. As a hard, tightly- 
rolled coil comes from the cold re- 
ducing mill, it is rewound into open, 
expanded form with the space be- 
tween laminations 50 to 300 per cent 
of the steel gage. Thus, atmosphere 
gases circulate freely through the 
open laminations during annealing. 
The rate of heating is determined by 
the amount of surface area and the 
difference in temperature between 
the work and the atmosphere gases. 
Strip gage and coil diameter are 
negligible factors in so far as heating 
rate is concerned. 

The surface area of an opened 
coil presents 200 to 1000 times the 


area for heat transfer compared 
with a tight coil. Volume of atmos- 
phere gas normally circulated is 15 
or more times the volume circulated 
per coil in the standard bell-type fur- 
nace using convector plates. Al- 
though the opened coil method can 
be used with the bell furnace in 
single or multiple stacked arrange- 
ments, the bell furnace does not ap- 
proach the recuperative system for 
heating speed and handling effi- 
ciency. 


OPERATING SEQUENCE 


A tight coil coming from the cold 
mill is moved to the tight coiling 
table. The mandrel is extended 
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Figure 1 


Initial tests indicate open coil recuperative annealing system will establish new standards in heating speeds, 


temperature uniformity and opened coil handling. The system is based on two operations; the first, opening the coils to 
permit hot gases to circulate completely through the coil, and the second, a unique hot gas recuperative arrangement that 
salvages the hot gases from the cooling coils, directing them to preheat coils just entering the annealing process. 


through the table and the coi) fed 
around the tension roll and attached 
to the winding block on the ex- 
panded coil table. A string is in- 
serted at the top edge of the coil and 
the coil is wound to the desired ex- 
panded diameter. After the coil is 
completely expanded and an over- 
head boom has removed the string, 
the coil is lifted with a special coil 
handler, engaging the bottom of the 
coil through slots in the turntable. 


Figure 2 
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The coil then can be moved directly 
to the furnace or moved to a clean- 
ing area where any remaining oil 
from the cold mill is removed by dip- 
cleaning or by exhaust gases from 
the heaters. The clean coil is placed 
on a special platform straddling the 
coil handling car, and driven into 
the purge chamber. 

First heating stage—After inert 
atmosphere gas or standard anneal- 
ing atmosphere has purged the 


The top has been removed from the model furnace to show how 
the coils of steel are indexed around the rotary hearth in ‘‘lazy Susan’’ manner. 





iB 3 Be: oe 
yo) 


chamber, the coil-carrying car posi- 
tions the coil and platform on the 
hearth. The car returns to the purge 
chamber and the heating cycle is 
started. 

The coil is heated by a recupera- 
tive system which transfers heat 
from coils being cooled to coils being 
heated. Atmosphere gas picks up 
heat as it is pulled by a blower down 
through the cooling coil and de- 
livered into a connecting duct. The 
hot gases are drawn from the con- 
necting duct through the cooler coil, 
transmitting heat to this coil while 
passing through the strip lamina- 
tions. For most coils, temperature 
equalizes at 450 F within approxi- 
mately 30 minutes, even though 
initial coil temperatures are 900 F or 
more apart. 

Second heating stage—Next, the 
coil is heated from approximately 
450 to 900 F by a second recuper- 
ative cycle. A blower located over a 
coil in the first cooling zone pulls 
gases up through it and directs the 
hot gases down through the coil 
being heated. As in the first stage, 
temperature equalizes within ap- 
proximately 30 min. At the end of 
one hour, the coil is moved to the 
first heating station. 

First heating station—Atmosphere 
gas is circulated through a radiant 
tube heater with an output of 
approximately 7,000,000 Btu’s per 


(Please turn to page 156) 
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Combined Rolling Mill 
for medium and 

small sections 

and wire rod 


Rolling with repeaters in a 19,3—21,6 in. 3-high train of MOR- Roller guide No. 60 
GARDSHAMMARS combined medium section, small section and 
wire rod mill. 


Our production schedule includes complete mechanical equipment 
for the combined rolling mill. 


Swedish quality 


For further information, please apply to us for reprints from the 
Journal of Iron & Steel Institute. 


MORGARDSHAMMAR 


MORGARDSHAMMARS MEK VERKSTADS AB ® MORGARDSHAMMAS 
SWEDEN 
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HARBISON-WALKER MAGNESIA 





make the most durable | 














H-W C-MIX 











H-W MAGNAMIX 


H -W 5 
MAGNAMIX = [ccmern® 









CROSS-SECTION AT TAP HOLE 
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basic hearths 


RAMMING MIXTURES 
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H-W C-MIX (high purity seawater periclase) 
used for contour-rammed open hearth and electric 
furnace bottoms greatly reduces furnace down- 
time, saves labor and avoids burning-in sacrifice of 
refractory superstructure. And with its measurable 
margin of superior properties, costs are decidedly 
lower and furnace availability is greatly increased. 


« High Magnesia Content—Made from high 
purity seawater periclase with the magnesia content 
over 92%, H-W C-Mrx best withstands the corro- 
sive action of highly basic slags. 


¢ Stable—It is fully converted to periclase and 


H-W MAGNAMIX of 80°% magnesia content sta- 
bilized as periclase, is made from dead-burned 
Washington magnesite. It is particle sized to secure 
maximum density. While H-W MacGnamix is de- 
pendable for making new bottoms, it is especially 
adapted for bank maintenance, patching deep holes 
and repiping tapholes. It sinters into a hard dense 
monolith in a very short time at approximately 
1000°F. lower than operating temperatures. 


¢ High Magnesia Content—It is used without 
the addition of slag or scale, thus avoiding dilution 
of its high magnesia content. 


¢ Dense—As rammed into place, it becomes ex- 


AND SUBSIDIARIES 
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has excellent volume stability with negligible shrink- 
age at highest operating temperatures. 


¢ Hydration Resistant—H-W C-MIx is unique 
in its high degree of resistance to hydration. 


¢ Strong—High strength over the entire range of 
steel furnace temperatures accounts for its unusual 
resistance to erosion. 


¢ Dense—High density and low permeability re- 
tard penetration by molten metal and corrosiveslags. 


¢ Economical—H-W C-Mrx provides the most 
durable monolithic hearths with low installation cost. 


ceedingly dense and impermeable. When heated to 
operating temperatures, its density is further in- 
creased and a homogeneous monolith is formed. 


e Strong—H-W Maacnamix has a strong cold set 
with the unusually high crushing strength of 1500 psi. 


¢ Durable—Its excellent resistance to erosion ac- 
counts for its splendid records and wide adoption 
in taphole service. 


¢ Easy To Use—It has superior properties for 
patching large holes in banks and bottoms, and is 
applied by air-ramming, gun placement or by hand 
in hot patching. 


HARBISON-WALKER REFRACTORIES COMPANY 
General Offices: Pittsburgh 22, Pennsylvania 
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Figure 3 





Model arrangement shows a typical coil handling station to be used with the new system. Note ‘‘loose’’ or 


opened coil in foreground just leaving cooling chamber of furnace. Coil ‘‘opening’’ machine is in process of rewinding 
tight coil into an open coil prior to annealing. Note here, too, the use of light crane equipment. 


(Continued from page 152) 
hr. The gas is directed through the 
coil laminations, rapidly heating the 
coil to approximately 1300 F. The 
coil is then indexed to the next heat- 
ing station. 
Second 


tioned in this station, the coil re- 


heating — station—Posi- 
ceives heated gas direct from the coil 
in soak ahead of it, bringing the coil 
toa uniform annealing temperature. 
\ smaller heater section maintains 
the coil ahead at soak temperature. 
By this process, the bottom edge of 
the coil is brought to full annealing 
temperature in the first heating 
station and then, by reverse flow, 
the top edge and remainder of the 
coil are brought to full annealing 
temperature in the second station. 
The result is a full hour’s soak at 
uniform annealing temperature in 
the third station. 

First and second cooling stages 
\s outlined before, heat transfers 
from the coil in the first cooling 
stage to the second heating stage. 
The cooling coil is dropped from 
annealing temperature to approxi- 
mately 950 F in this station. The 
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coil is then moved to the second 
cooling stage, and regenerates heat 
for the first coil in the heating proc- 
ess. The cooling coil drops in tem- 
perature from approximately 950 to 
500 F and is then moved into a cool- 
ing chamber operating on the same 
atmosphere gas as the rotary hearth. 
Gas is circulated with a 20,000-cfm 
blower through a  2,000,000-Btu 
water-tube type cooler. Here the 
coil cools from approximately 500 to 
250 F and is then moved to the coil 
unloading station. The coil is then 
removed from its platform and 
placed over a cooling grid where air, 
drawn down through the open lami- 
nations, cools the coil to room tem- 
perature prior to recoiling. In the 
meantime, the platform is moved 
from the coil unloading station to 
loading position and the car moved 
into the cooling chamber, ready to 
remove the next coil from the 
hearth. 

Rewinding the expanded coil—Now 
at room temperature, the coil is 
moved to the expanded coil table. 
The strip is fed over the tension roll 
and attached to the block on the 


tight coiling table. Wound into 
tight form, the coil is taken from the 
annealing department, usually on a 
roller conveyor. 


SUMMARY 


By circulating 20,000 cfm in the 
regenerative and cooling cycles, 
10,000 cfm in the heating zones, a 
high uniformity of temperature and 
metallurgical results are attained. 
In addition, the station-to-station 
counterflow system brings the coil 
to a much quicker equilibrium and 
more uniform condition. 

Station-to-station time intervals 
may be shortened or temperatures 
raised or lowered to suit a_pre- 
determined annealing cycle. With 
tinplate, the soak zone can be 
eliminated and the number of coil 
stations for heating and cooling 
varied. 

Table I covers cost analyses for 
comparative operation with other 
furnace equipment. Table II covers 
advantages of opened coil annealing, 
and the coiler operation. 


(Tables are on page 158) 
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Here’s a Bearings, Inc. 
idea that saved our customer $3,000 
in labor, maintenance and parts in 7 months 


Only an authorized bearing distributor such as Bearings, 
Inc., with the experience and facilities we have at our 
disposal, could have designed and supplied the special 
housings that hold the flinger sealed bearings that now 
have effectively solved this difficult bearing maintenance 
problem. 


A well known automotive stamping plant designed and 
built this tandem buffing head (shown above) for its own 
use. Due to the extremely high concentration of metal dust 
from the buffing and polishing wheels conventional bearings 
had a very short life. Over 300 bearings were purchased 


hearin Service BEARINGS, INC. 


in 7 months. Downtime due to bearing failure was very 
costly. The actual labor and material cost of replacing the 
bearings during this period exceeded $3,000! Since the 
new bearing units designed by Bearings, Inc. (shown 
enlarged) were installed, no bearing failures have occurred 
and no replacements have been installed. 


Remember Bearings, Inc. when you need replacement 
bearings — Get “factory fresh” bearings of latest design 
and manufacture. We are authorized to sell most famous 
makes of bearings. We sell only those we are authorized 
to distribute. Call the Bearings, Inc. branch nearest you! 


in the North® OHIO: Akron Canton « Cincinnati ¢ Cleveland « Columbus ¢ Dayton ¢ Elyria* Hamiltone Lima ¢ Lockland Mansfield * Toledo * Youngstown * Zanesville 
INDIANA: Ft. Wayne « Indianapolis * Muncie * Terre Hautes PENNSYLVANIA: Erie ¢ Johnstown ¢ Philadelphia * Pittsburgh * York 
WEST VIRGINIA: Charleston « Huntington * Parkersburg * Wheeling® NEW JERSEY: Camden 
— NEW YORK: Buffalo, Balanrol Corp.» MARYLAND: Baltimore» DELAWARE: Wilmington 


9 * 


FLORIDA: Jacksonville» GEORGIA: Atlontas KENTUCKY: Louisville» LOUISIANA: Baton Rouge * New Orleans 
N. CAROLINA: Charlotte * Greensboro $. CAROLINA: Greenville» TENNESSEE: Chattanooga « Kingsport * Knoxville * Nashville 
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Furnace equipment 
Auxiliary equipment 
Inner covers (alloy 0 
Convectors and 


Labor@ $3.00 per hr 


Fuel@ $0.50 per million 
Btu Btu per ton 


a. 


b. 


Opened coil 
Equipment system 
Furnaces 
Coilers and control 1 
Bases 0 


Auxiliary equipment 
Platform (charging sup- 10 


ports 
Inner covers 0 
Convectors 0 
Cover plates 0 
Crane One 25-ton 
Building 5500 sq ft 
Building for coil cooling 0 


First Cost Comparison 


$900 , 000 


cover 0 
plates 
$900 , 000 


Operating Costs Per Ton 


per man-hr 


Electrical $0.01 per Kwhr 0.07 
Atmosphere gas @ $0.08 0.04 
1000 cu ft 
Miscellaneous utilities and 0.10 
equipment 
$0.81 


$0.30 at 10 ton 
0.30 at 600,000 


TABLE | 


Comparison of Annealing Furnace Equipment 


Maintenance Costs, $ Per Ton 


Furnace and base repairs $0.10 
Inner cover —6-year repair 0.00 

and replacement 
Convector 2 years 0.00 
Tubes 0.04 
Crane 0.03 
$0.17 


1. Lower First Cost 
. Requires less building space for equiv- 


alent tonnage. 


. Less foundation work required. 
. Lighter building construction and also 


floor thickness. 


. Light weight crane, floor operated, re- 


places normal mill type crane. 


. Coil cooling space eliminated, as cool- 


ing can be included in furnace operat- 
ing space. 
Less atmosphere gas required. 


2. Lower Operating Costs 


Fuel costs are lower because of the re- 
cuperative heating from cooling coils. 
Less labor is required in two man op- 
eration from entire furnace area and 
coil equipment. All moves are within 
limited space and handling of equip- 
ment is accomplished with a single 
lifter. 


. Electrical power is less than for stand- 


ard furnace equipment. 


. Crane moves are eliminated as these 


can be handled by furnace operator, 
except for incoming coils and coils to 
the temper mill. 


. Other utilities are minimum. 


Maintenance is less as fewer mechani- 
cal units are involved, shorter cycles at 





(for 20 tons per hour, 14,000 tons per month, 168,000 tons per year) 





Cover type, Opened coil Cover type, 
4 stand Equipment system 4 stand 
: Interest and Depreciation 
15 
Depreciation—10 years $0.68 $1.50 
60 Interest—6 per cent 0.22 0.67 
$0.90 $2.17 
60 
= Cranes, Building and Installation Costs 
One 60-ton —— 
21,000 sq ft Buildings 
2,000 sq ft For equipment@ $15 per | $ 82,500 $ 315,000 
ft 
For coil cooling 0 24,000 
Foundations 70,000 an 
Installation 50,000 : 
+ Te Crane 50,000 430,000 
271,500 $252 , 500 $1,429, 000 
56, 700 
Steel Inventory 
$1,078,200 
In process@ $120 per ton $38 , 400 $432,000 
Cooling for temper mill 9,600 172,800 
$0.38 at 8 ton per $48, 000 $604 , 800 
man-hr 
0.50 at 1,000,000 Total Capital Costs 
Btu per ton 
0.15 Furnaces $ 900,000 $1,078,200 
0.09 Buildings, cranes and in- 252.500 1,429, 000 
stallation 
0.10 Steel inventory in process 48,000 604 , 800 
$1, 200,500 $3,112,000 
$1.22 Capital savings $1,911,500 
Summary of Costs 
$0.20 
0.30 Costs per ton Costs per ton Costs per ton 
Operating 0.81 $1.22 
0.16 Maintenance 0.17 0.82 
0.06 Interest and depreciation 0.90 2.30 
0.10 Total annealing costs $1.88 $4.21 
$0.82 Saving $2.33 per ton 


TABLE I! 


Advantages of Opened Coil Annealing 


elevated temperature and much lower 
unit loading on the charge support and 
support base structure. 


. No inner covers are used or convectors 


or top cover plates which deteriorate 
with time and temperature. 


3. Better Product and More Uniform Quality 


a. 


b. 


Uniform heating can be accomplished 
throughout the coil. 

Better surface condition can be ob- 
tained with cleaning of coils prior to 
annealing and full exposure of surface 
to atmosphere gas. 

Eliminates sticking as the coil is loose 
and does not have the concentrated 
edge load. A loose coil permits free 
expansion and contraction between the 
strip and the supporting steel and the 
loading factor is decreased because of 
the space between coil laminations. 


. Controlled temperature and soak can 


be accurately determined and will be 
uniform for all parts of the coil. 


4. Simpler Control and Operation 


a. 


Cc. 


A simple line flow of coils into and out 
of the department simplifies handling 
and keeping of coil records. 


. Two zone temperature control with 


automatic recording of coil number 
simplifies instrumentation and _ coil 
temperature records. 

Temperatures can be recorded by 








Iron and Steel Engineer, June, 1958 






radiamatic temperature control of coil 
edge rather than normal type thermo- 
couples. 


. Individual coil temperature and soak 


can still be maintained with this type 
of furnace. 


. Punch card system can easily be uti- 


lized for line flow of coils. 


. Faster Processing 
a. 


Coils can be annealed and cooled within 
one day as compared to six or seven 
days in the standard type furnaces. 


. Minimum overhead should result from 


the fast processing of coils and the 
simplified data keeping. 


. Lower Inventory 
a. 


Coils in process will be very low, less 
than 0.1 single stack and less than 0.07 
for four stack furnaces. 


. Coil cooling is eliminated other than at 


the furnace cooling area. For stand- 
ard furnaces the full production in tons 
per hour must cool for several days 
prior to temper rolling. 


. The reduction of steel coils in inven- 


tory reduces not only floor space, 
handling time, coil record keeping, etc. ; 
in addition the working capital avail- 
able is greatly increased for more pro- 
duction and improved equipment. A 






































































































Youngstown Alloy Casting Corporation 
: Youngstown, Ohio 








A coating in COLORS that really 


STICKS TO | 








METAL 


* RUST-OLEUM. 
GALVINOLEUM. COATINGS 


Paint peeling off galvanized metal? Here’s the 


practical answer to an everyday problem! 


® First— You can apply Galvinoleum right over 
brand new galvanized metal without 
etching, without weathering—saving 
costly, tedious surface preparation. 


® Second—Galvinoleum provides lasting protection 
for older galvanized surfaces, too. Just 
be sure that all former coatings are 
removed before applying Galvinoleum. 


® Third— You can beautify as you protect in your 
choice of four attractive Galvinoleum 
colors—Red, Gray, Green, Metallic. 


RUST-OLEUM. 





Distinctive as your own fingerprint. 
Accept no substitute. 


Look around! How many galvanized metal sur- 
faces do you have—gutters, downspouts, roofs, 
siding, heating and air conditioning ducts, etc.? 
Galvinoleum used now can prevent peeling 
“headaches” later. Make it a point to check with 
your Rust-Oleum Industrial Distributor for a 
free test demonstration or application. He'll be 
happy to consult with you on your galvanized 
metal maintenance problems. Attach the coupon 
to your letterhead for a free test sample and 
name of your nearest Rust-Oleum Industrial Dis- 


tributor—there is no obligation. 
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ATTACH TO YOUR LETTERHEAD 
FOR FREE TEST SAMPLE OF 
GALVINOLEUM,« 


Rust-Oleum Corporation 
2655 Oakton St. * Evanston, Illinois 


Please send me complete literature and a free test 


sample of Galvinoleum in the color indicated: 


Red Gray 


Metallic 
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Before you buy babbitted and bronze bearings... 
this 6-spot check can help you 








HOUSINGS are of durable 
cast gray iron... compact, 
exceptionally strong and 
rigid. No excess weight. 





BASES are finished for close 
tolerance from base to cen- 
ter of bore—assure firm 
seating on supports. 





BORES are finish-machined 
to close tolerances ... as- 
sure concentricity, accurate 
fit on the shaft. 


ENDS are finished to pro- 

vide accurate bearing sur- 

face for collar or sprocket 
. reduce friction. 





BOLT HOLES in base are 
slotted to permit easy ad- 
justments for accurate shaft 
alignment. 





& a 
LUBRICATION of bearing is 


provided through grooves 
and fitting in cap. 


162 





pre-judge quality 





You'll find these LINK-BELT features in 
15 types and more than 300 standard sizes 


ook for these features when you buy 

babbitted and bronze bearing blocks 

. . and you can be sure of long-lasting, 
free-rolling efficiency every time. 

In addition to those illustrated, Link- 
Belt uses a heavy-duty babbitt or high- 
quality bronze—securely anchored in 
housing—for long bearing life. What’s 
more, Link-Belt assures off-the-shelf de- 
livery on more than 15 types and over 
300 sizes of solid, split, gibbed or angle 
blocks for shaft sizes from 1% to 8 inches, 








plus related take-ups. And for special 
applications, bearings can be furnished 
with cast steel housings. 

Link-Belt bearing blocks are carefully 
packed to assure factory-finish condition 
on delivery. Recessed decals identify 
bearing blocks by serial number and size 

. . simplify ordering. Call your nearest 
Link-Belt office or authorized stock-car- 
rying distributor. Refer to the yellow 
pages of your local phone directory. 


BELT 


14,812 


BABBITTED AND BRONZE BEARINGS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying Factory 
Branch Stores and Distributors in All Principal Cities. Export Office: New York 7; Canada, Scarboro, (Toronto 13); Australia, Marrickville, N.S.W.; 


South Africa, Springs. Representatives Throughout the World. 
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Date-line Lhary.. 





May 2 


A J&L Steel Corp. Cleveland works will not resume 
operations May 15 as scheduled at time of shutdown, 
for completion of its modernization program in 
February. Officials stated that startup time cannot 
take place until more orders are obtained. 


May 5 


A The Labor Dept. reported that workers drawing 
unemployed compensation dropped to 3,332,600 in 
the week ended April 19, a decrease of 30,700 from 
the previous week. The department also reported lay- 
offs in manufacturing increased in March to 31 for 
every 1000 on the payroll. 

A Government figures showed that construction out- 
lays in April rose to $3,700,000,000, up $400,000,000 
over March, and approximately the same as in April, 


1957. 


A The AISI reports that the operating rate of the 
steel industry for the week of May 5 is scheduled at 
1,350,000 tons. This compares with 1,289,000 tons one 
week ago (47.8 per cent capacity) and 2,220,000 tons 
one year ago. Index of production for the week is 
84.0. 

A The AISI reports estimated payroll for the iron 
and steel industry for March, 1958, amounted to 
$271,763,000, compared with $261,725,000 in Feb- 
ruary, 1958 and $345,180,000 in March, 1958. 
Estimated total employment was 539,300 compared 
with 554,300 in February. Average hourly payroll 
cost per wage earner was $3.092 plus over 30¢ 
fringe, compared with $3.088 in February and $2.834 
in March, 1957. Average hours worked a week was 
33.6 compared with 34.2 in February. 

A The Bureau of Mines reported that production of 
Pennsylvania anthracite for April, 1958, equalled 
1,553,000 net tons compared with 1,501,000 tons in 
March, 1958 and 2,048,000 tons in April, 1957. 

A Allis-Chalmers Mfg. Co. report for the first quarter 
of 1958 showed sales amounting to $119,668,223, net 
earnings after preferred dividends $2,201,491 or 
$0.27 per share, compared with sales of $137,950, 459, 
net earnings of $4,977,062 or $0.61 per share in the 
first quarter of 1957. 


May 8 


A Steel scrap prices advanced $1 a ton on two indus- 
trial grades in the Chicago area. 


May 9 


A The Labor and Commerce Depts. reported total 
employment in manufacturing lines amounted to 
15,095,000, down 271,000 in mid-April compared with 
mid-March, despite a decrease in total unemployment 
of 78,000 in this period. The report also showed that 
nearly 2,000,000 of the unemployed at mid-April had 
been idle for 15 weeks or longer. 
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May 10 


A The AISI reports shipments of finished steel prod- 
ucts for March, 1958 totaled 4,448,526 net tons com- 
pared with 4,262,935 tons shipped in February and 
7,821,616 tons during March, 1957. Shipments for 
the first quarter of 1958 totaled 13,928,675 net tons 
compared with 22,689,781 tons during the same 
period of 1957. 


May 12 


A Workers drawing jobless pay in the week ended 
April 26 totaled 3,265,700, down 66,900 from the 
week earlier; Labor Dept. reported that laid-off 
workers who exhausted their unemployment benefits 
totaled 230,000 in April against 191,400 in March, 
1958. 


A The AISI reports that the operating rate of the steel 
industry for the week of May 12 is scheduled at 
1,400,000 tons. This compares with 1,334,000 tons 
(49.4 per cent of capacity) one week ago and 2,155,- 
000 tons one year ago. Index of production for the 
week is 87.2. 


A Brussels Steel Export Convention, price guide for 
West European steelmakers, reduced export prices to 
countries outside the European Coal & Steel Com- 
munity. New lower prices prevailing are $90 a ton for 
bar steel, down $3; $92 a ton for structural steel, 
down $2; $92 a ton for wire rod, off $4. Hot rolled 
steel prices were advanced slightly to $110.50 for 
overseas exports, and to $109 for export to European 
countries not belonging to the coal and steel com- 
munity. 


May 13 


A Commerce Dept. reported the April personal in- 
come adjusted total at an annual rate of $342,800,000- 
000 compared with a yearly pace of $342,200,000,000 
in March. 

A Directors of the Colorado Fuel & Iron Co. voted to 
omit the common dividend for the second quarter. A 
2 per cent stock dividend was declared in April prior 
to which the payments were 50¢ quarterly. 


May 14 


A AISI reported steelmaking furnaces produced 
5,531,000 net tons of ingots and steel for castings 
during April, 1958 compared with 6,254,622 tons 
during March, 1958 and 9,814,780 tons produced in 
April, 1957. 

A American Smelting and Refining Co. reduced 
price of common lead, delivered New York basis, 
l4¢ per lb to 11! o¢. 

ARepublic Steel Co. closed its South Chicago seam- 
less tube mill for an indefinite period, idling approxi- 
mately 500 workers. Employment at the company’s 
facilities in South Chicago is now about 2700 com- 
pared with a normal level of about 4000. 

A Bethlehem Steel Co. Lackawanna, N. Y., reacti- 
vated two more steelmaking furnaces, and is now op- 
eraing 15 of its 35 open hearth furnaces. 
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Chicago. 


May 15 


A National Steel Corp. declared a divided of 75¢ 
per share for the second quarter of 1958, payable 
June 13, 1958, to stockholders of record May 26, 1958. 


A The Commerce Dept. reported that the nation’s 
gross national product, for the first quarter of 1958, 
amounts to a seasonally adjusted annual rate of 
$422,000,000,000, down $10,600,000,000 from the 
last quarter of 1957, and $18,000,000,000 from the 
third quarter, 1957. 


May 16 


A The F. W. Dodge Corp., on the basis of partial 
figures now available, report nonresidential contract 
awards rose in April in the 37 states east of the Rockies 
18 per cent above April, 1957. Gains of 13 per cent in 
large residential contracts and 16 per cent in road- 
building awards were reported. 

A Kaiser Steel Corp. has substantially invested in 
stock of Allison Steel Manufacturing Co., Phoenix, 
Ariz., purchasing both common and preferred stocks 
and holding approximately 45 per cent of the voting 
stock of the company. 


May 17 


A The Aluminum Assn. reported primary aluminum 
production in the United States during April, 1958, 
was 128,491 short tons compared with 137,916 short 
tons in March, 1958 and 139,152 tons in April, 1957. 


May 19 


A The AISI reports that the operating rate of the 
steel industry for the week of May 19 is scheduled at 
1,481,000 tons. This compares with 1,412,000 tons 
(52.3 per cent of capacity) one week ago and 2,212,- 
000 tons one year ago. Index of production for the 
week is 92.2. 


A The Bureau of Mines reported that the consump- 
tion of scrap during March, 1958 totaled 3,718,000 
gross tons, pig iron used was 3,823,000 gross tons. 
This compares with 3,491,441 tons of scrap and 3,551,- 
679 tons of pig iron in February, 1958. 


A Shipments of iron and steel castings during March, 
1958 amounted to 953,509 short tons compared with 
911,253 tons in February, 1958 and 1,371,213 tons in 
March, 1957. 


A The Japan Iron & Steel Federation report produc- 
tion of steel ingots at 2,865,000 metric tons for the 
first three months, 1958. 


A Pig iron production in the United States for the 
first quarter of 1958 was at an annual rate of 14,062, - 
666; steel ingots and castings production was 21,959, - 
000 tons on this same basis. 


A Northwestern Steel and Wire Co. reports for the 
fiscal year ending March 31, net income of $1,489,436 
which compares with $1,433,119 for the same period 
in 1957. 


A Ormet Corp., jointly owned by Olin Mathieson 
and Revere Copper, inaugurated aluminum produc- 
tion at a new plant on the Ohio river. The plant has 
five furnace lines. Ormet hopes to have all furnaces 
going at an annual rate of 180,000 tons by the year 
end. 
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A Premium grades steel scrap prices advanced $1 in 


May 20 


A Bethlehem Steel Co., at Lackawanna, reactivated 
one of the four blast furnaces idled two months ago, 
and is now operating four of its seven blast furnaces 
for the production of pig iron. 


May 22 


A Both R. L. Gray, president of Armco Steel Corp., 
and Charles M. White, chairman of Republic Steel 
Corp., predicted price increase in steel in the wake 
of the July 1 contracted wage increases. Neither gave 
any hint of the amount of price boosts. 


May 23 


A Custom smelters raised price of copper !4¢ to 24¢ 
a lb. 

A Steel scrap prices in Pittsburgh moved up $1 to 
$3 a ton, and No. 1 heavy melting was moving at $33 
to $35 a ton. 

A Machine tool orders for April decreased to $22,- 
800,000, which is 23 per cent below March, 1958 and 
56 per cent under April, 1957. 


May 26 


A The AISI reports that the operating rate of the 
steel industry for the week of May 26 is scheduled 
at 1,526,000 tons. This compares with 1,523,000 tons 
one week ago (56.4 per cent of capacity) and 2,252,- 
000 tons one year ago. Index of production for the 
week is 95.0. 


May 28 


A Custom smelters raised price of copper an ad- 
ditional 14¢ to 2414 ¢ a lb. 


May 29 


A President Eisenhower took a definite stand against 
anti-recession tax cuts now, and renewed his recom- 
mendation for extension of present corporation and 
excise taxes which are scheduled for automatic re- 
duction June 30 under existing laws. 


A The SEC reported that manufacturing firms cut 
March quarter offering of new securities to $576,000, - 
000, less than half the total in the like 1957 period. 


A According to the F. W. Dodge Corp. report con- 
struction contracts in the United States in April 
totaled $2,881,011,000, an increase of 4 per cent over 
April, 1957. 

A The AISC reports that bookings of fabricated steel 
in April totaled 208,161 tons compared with 195,970 
tons in March, 1958 and 403,576 tons in April, 1957; 
shipments in April, 1958 amounted to 323,574 tons 
compared with 336,598 tons in March, 1958 and 362,- 
192 tons in April, 1957. 


A The Industrial Heating Equipment Assn. reports 
that new orders for industrial furnaces in April, 1958, 
were $3,572,000, compared with $2,871,000 in March, 
1958; orders for induction and dielectric heating 
equipment in April, 1958 were $435,000 compared 
with $374,000 in March, 1958. 


A A bill approved by the House Ways and Means 
Committee will hold corporate income and excise 
taxes, previously slated by existing law to decline 
June 30, at present levels. 


Iron and Steel Engineer, June, 1958 














a 
’ 








POE WOR ARK Tt 
SE 















































evens: | * R 
N 



























- ? « | At eat” tae 
PPV iessSaee lillies 62% @ F° °° 


MAKING BETTER STEELS 


—AT LOWER COST 











ADDING 


... to the electrode column combines the melter’s art and science of 
knowing how and doing it right. 

The joints of a GLC graphite electrode column are made tighter by 
using the ‘“‘weld-strength” Unitrode® nipple—a revolutionary new aid to 


making better steels at lower cost. 


FREE—This illustration of one of the skills employed by the men who make 
the metals has been handsomely reproduced with no advertising 
text. We will be pleased to send you one of these reproductions 
with our compliments. Simply write to Dept. E-6. 


ELECTRODE 


GREAT LAKES CARBON CORPORATION 


18 EAST 48TH STREET, NEW YORK 17, N.Y. OFFICES IN PRINCIPAL CITIES 









® 
DIVISION 
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THE OHIO STEEL FOUNDRY CO. 


LIMA, OHIO Plants at Lima and Springfield, Ohio 








INSTALL PRECIPITATORS 
ON HOMESTEAD FURNACES 


A Two new electric precipitators 
have been installed at U. S. Steel 
Corp.’s Carrie Furnaces Division, 
Homestead, Pa., works, to give a 
final cleaning to gas produced by 
blast furnaces Nos. 6 and 7. 

Combined with dust catchers and 
gas washers on both furnaces, the 
precipitators drop the amount of 
solids in the gas well below allowable 
maximums established by the Alle- 
gheny County Smoke Control 
Board. 

Part of a continuing corporation- 
wide program to reduce air pollution 
to an absolute minimum at its 
various installations, the new Carrie 


precipitators were de- 


Furnaces’ 
signed and installed by Research- 
Cottrell, Inc. 

Blast 
precipitators after leaving the dust 


furnace gas reaching the 


catchers and gas washers is forced 
to pass through narrow channels or 


Industy News... 


ducts, across which an electrostatic 
field is maintained. The dust par- 
ticles in the gas are “magnetized” 
by the electrostatic field and are 
attracted to collecting plates, which 
are continuously rinsed by running 
water. This water drains into a 
settling basin, where the dust is 
removed as a wet sludge destined 
to be dried and returned to the blast 
furnaces. 

After passing through the _ pre- 
cipitators, the blast furnace gas has a 
dust content so low that after the 
burned as fuel, the final 
waste gas entering the atmosphere 
from the boiler house stack and from 
the blast furnace 
tremely clean. 


gas 1S 


stoves 1S @x- 


PRIME STRIP PROCESSED 
ON NEW TOWER FURNACE 


A A combination gas and electric 
tower furnace recently 
prime strip steel on its first produc- 
tion run at Youngstown Sheet and 


processet l 


W. C. Bennett (right), Carrie Furnaces division superintendent at U.S. Steel’s 
Homestead District Works, points out to Robert W. Graham, plant general super- 
intendent, construction features of two new electronic precipitators designed to 
clean gas produced in blast furnaces Nos. 6 and 7. Added to a gas cleaning system 
which includes dust catchers and gas washers, the precipitators reduce the 
amount of flue dust in the gas to far less than maximum allowed by county 


smoke control regulations. 
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Tube Co.’s Indiana Harbor Works 
Tin Mill No. 2in East Chicago, Ind. 

Designed and built 
Electric Co.’s Industrial Heating 
Department at Shelbyville, Ind., 
the six-story-high combination gas- 
electric furnace is used for con- 
tinuous annealing tin 
strip in a protective atmosphere. 

The new furnace is rated at 15 
tons per hr for 500 fpm of 0.01-in. 
by 30-in. strip. It is designed for 
later expansion and when eventual 
conversion is made the capacity will 
be increased to 30 tons per hr at a 
maximum rate of 1000 fpm. 

Close control of the soak-out or 
holding and cooling operations has 
been made possible with the use of 


by General 


plate steel 


electric heat. Gas is used for the 
heat-up furnace. 
Extra economy has been achieved 
with the radiant gas-fired portion 
of the equipment with the use of 
coke oven gas. 


Two features of the new unit are 


section of the 


looping towers located at each end 
of the furnace. Each tower has 
14 loops reaching from the floor 
to the structure’s top. Sufficient 
looping, or slack, in the strip before 
furnace entry is necessary in order 
to permit welding of the coil ends 
without stopping the steel during its 
passage through the furnace. Loop- 
ing at the exit end permits alternate 
changing of the winding wheels 
enabling the line to move without 
interruption when coils are removed. 

The combination — gas-electric 
tower furnace consists of heat-up, 
soak-out, cooling, fast cooling and 
quench chambers. 


CONSTRUCTION BEGINS 
ON SHEFFIELD ROD MILL 


A Construction work has begun on 
the Sheffield Division—Armco Steel 
Corp.’s new $10,000,000 rod mill at 
Kansas City, Mo., by the Rust 
Engineering Co. 

As general contractor for con- 
struction of the new mill, Rust will 
co-ordinate the design and erect 
the mill building and will install all 
mill machinery, auxiliary equipment 
and utilities. 

Designed to be one of the fastest 
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Red Circle Rolls 


for all purposes 


The Red Circle on the Roll is the 
Hyde Park mark of Quality. Hyde 
Park makes rolls for every type 
mill 


CHILLED ROLLS - ALLOY IRON ROLLS - 
MOLY ROLLS - NICKEL CHILLED ROLLS - 
GRAIN ROLLS - COLD ROLLS - SAND ROLLS 


for 
Finer Finish, Longer Life 
and Greater Tonnage 
specify Red Circle 


10-in. rod mills in the world, it will 
have a speed of 6000 fpm on rods 
and a production rate of 80 to 90 
tons per hr for bar products. 

The rod mill will be located on a 
site adjacent to Sheffield’s present 
plant in the east side of Kansas 
City. 


J & L ANNOUNCES 81-TON 
OXYGEN CONVERTER HEAT 


A Production of 81-ton heats of 
steel by the basic oxygen process 
has been announced by Jones «& 
Laughlin Steel Corp. 

This is the largest size heat being 
produced by any basic oxygen 
furnace in the world. The larger 
heats allow more convenient han- 
dling of the molten steel while 
maintaining the same quality and 
versatility. 

Previously, J&L had been produc- 
ing 54-ton heats. Heat capacity was 
limited by the equipment for handI- 
ing the molten steel rather than by 
the size of the furnaces. 


The annual capacity of the J&L 


basic oxygen furnaces will remain at 


750,000 tons, since the time factor 


will rise from 39 min to 55 min per 
heat. 

The two furnaces began opera- 
tions in November, 1957, at the 
J&L Aliquippa, Pa., Works. 


HAGAN ACQUIRES DATA 
LOGGING MANUFACTURER 


A Hagan Chemicals & Controls, 
Inc., has acquired the name and 
tangible assets of The Kybernetes 
Corp., New York, N. Y. Kybernetes, 
formerly a subsidiary of Self Wind- 
ing Clock Co., Ine., manufactures 
automatic data logging and tem- 
perature monitoring equipment for 
industry. 

Purchase price was not disclosed. 

According to William W. Hop- 
wood, Hagan president, production 
will continue at Kybernetes’ present 
plant but eventually will be trans- 
ferred to Hagan’s instruments and 
controls plant in Orrville, Ohio. 

The Kybernetes data logger util- 
izes the electronic counting prin- 
ciple, as opposed to the electro- 
mechanical and electronic weighing 
methods, to convert signal voltages 
to digital form. 














It's the GUYAN RESISTOR! 





individual conditions. 


OMPLETELY assembled Racked Resistors with all interconnecting 
bus bars and terminal lugs installed. Custom designed for your 


Don't Forget 
TO CHECK the 
MODERN 


Resistor 


on Your Next Revamp 





For your heavy service applications 
we offer Helical Coil construction to 
end warping and buckling burnouts. 
One installation proves our modern 
design is superior. Write for details. 


GUYAN MACHINERY CO. 
LOGAN, W. VA. 


FOUNDRY & MACHINE CO. 


Hyde Park, Westmoreland Co., Pa. 


Guyan 


( RESISTORS ) 





ROLLS 
ROLLING MILL MACHINERY 
GRAY IRON CASTINGS . 
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Mr. Hopwood said the data 
logger is an ideal supplement to the 
company’s present controls, espe- 
cially the new Hagan Powrlog series 
of electronic instruments. The same 
“intelligence” signals used for con- 
trol can also actuate the logging 
process. 

Kybernetes will function as a part 
of the instruments and controls 
division, with its products being 
marketed through Hagan’s 33 dis- 
trict offices in the United States 
and Canada. 


NEW OXYGEN PLANT WILL 
SERVE FOUR STEEL MILLS 


A Linde Co., Division of Union 
Carbide Corp. will erect a 1000 
ton-per-day oxygen plant and pipe- 
line system for United States Steel 
Corp. 

The facility will supply the equiv- 
alent of 730 million cu ft of 99.5 
per cent pure oxygen per month. 

It will serve four of U.S. Steel’s 
Plants on the Monongahela River, 
south of Pittsburgh: Homestead; 
Edgar Thomson; Duquesne; and 
the National Works, National Tube 
Division. The plant will be located 
at the Duquesne Works and_ will 





HOMESTEAD EDGAR THOMSON 





: on 
PAST HIGH PURITY OXYGEN | 
INTERURBAN NETWORK 















MATIONAL TUBE 











Diagram shows location of new oxygen 
plant at Duquesne which replaces 
units at Homestead, Edgar Thomson 
and National Tube. 


distribute oxygen to the other three 
by pipeline. Provision is made for 
future extension of the pipeline to a 
fifth location—Carrie Furnaces. 
The new plant will replace Linde’s 
oxygen capacity already installed at 
Homestead, Edgar Thomson and 


National Works. Last June, at 
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4 significant broadening of 
Duraloy High Alloy Casting Service... 





We are now in position to accept and process substantial orders for 
shell-molded castings in the Chrome Iron, Chrome Nickel class. 


Shell-molded castings provide several values over conventional castings: 


a... dimensions are exceptionally accurate 
b ... thinner walls are practicable 
c ... surface finish is superior 


Shell-molding is ideal for mass or repetitive production of parts particu- 
larly those with intricate design. 


With our conventional static and centrifugal casting service now 
broadened by our shell-molded casting service, we are in a better 
position than ever to serve industry 
in connection with its high alloy 
casting requirements. May we quote 
on your casting requirements that 
call for shell-molding? 







URALOY 


OFFICE AND PLANT: Scottdale, Pa. 


EASTERN OFFICE: 12 East 41st Street, New York 17, N. Y. 
ATLANTA OFFICE: 76—4th Street, N.W 

CHICAGO OFFICE: 332 South Michigan Avenue 

DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich. 
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A First 5 courses of FURNACE BLOK are laid in normal pattern. B Moldit Castable is 
poured into openings in the top course of BLOK. Castable flows smoothly down and to 
the right and left, filling and bonding all the BLOK. No individual bonding of the BLOK 
is required. C The second 5 courses of BLOK are then laid on top of the first. These are 
filled and bonded as before. This is repeated until the desired height is obtained. BLOK 
may be cut with a masonry saw. Standard Half Blok and End Blok for corners are available, 


... Significant advance in 
modern refractory construction 
..-- monolithic walls and 
arches without forms... 
unbelievable time and labor 
saving—simplified construction 


FURNACE BLOK’ 


*Patent applied for 






FURNACE BLOK (9 x 13% x 13%) 
EQUALS THE VOLUME 
OF 16 FIREBRICK, 


It is possible for two men to lay and fill 120 FURNACE BLOK in 
one hour, or 960 per 8-hour day. Since one large BLOK equals 
16 standard 9” brick, this is the equivalent of 15,360 brick laid 
per day, or 7,680 brick per man-day. 

The average bricklayer can lay 500 9” brick per day. This means 
that FURNACE BLOK construction can be set up 7,680/500 or 
15 times as fast. 


REFRACTORY & INSULATION CORP. 


REFRACTORY BONDING AND CASTABLE CEMENTS 






INSULATING BLOCK, BLANKETS AND CEMENTS 
136 WALL STREET © NEW YORK 5, N. Y. 
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Duquesne, Linde put on-stream a 
500 ton-per-day plant. However, 
this oxygen capacity is still not 
enough to handle predicted future 
requirements at these four works. 
This future demand will be filled by 
the new Monongahela Valley plant. 


WILL BUILD NEW PIPE 
MILL AT LORAIN WORKS 


A National Tube Division, United 
States Steel Corp., announced that 
it would construct a new continuous 
buttweld pipe mill at its Lorain, 
Ohio, Works. John E. Goble, presi- 
dent of National Tube, said that 
construction of this major facility 
would begin as soon as_ possible 
and completion is expected in two to 
three years. 

The mill will be designed for 
production of finished pipe in a size 
range of 114 in. to 4 in. and will be 
the most modern continuous butt- 


(Please turn to page 173) 
A 


GARY GIANT 


The longest motor-generator set ever 
built by the Westinghouse Electric 
Corp. has been shipped to the U. S. 
Steel Corp.’s Gary Works. Rated at 
13,500 kw, the equipment will be used 
to drive a 12,000-hp twin-drive mill 
motor and a 4000-hp edger drive motor 
which will operate the slabbing mill at 
Gary. The unit measures 86'2 ft in 
length. The m-g set is comprised of 
four 2500-kw d-c generators, two 1750- 
kw d-c generators, a 12,000-hp wound- 
rotor motor, and a 127,500 Ib flywheel. 
Completely assembled, the unit 
weighs 315 tons. 
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9% and 34-inch by 60-inch Foil Mill at Kaiser Alumi- 
num and Chemical Corporation, Ravenswood, W.Va. 


BLAW-KNOX 
ALUMINUM FOIL MILLS 


Blaw-Knox designs and builds a full range of 
Aluminum foil mills complete with auxiliary 
equipment to meet individual requirements. 
Other Blaw-Knox equipment for metals indus- 
try includes complete rolling mill installations 
including all auxiliary equipment for ferrous 


and non-ferrous metals, iron, alloy iron and 
steel rolls, Medart cold finishing equipment, 
carbon and alloy steel castings, fabricated steel 
plate or cast-weld design weldments, steel plant 
equipment, and heat and corrosion resisting 
alloy castings. 


BLAW-KNOX COMPANY 


Foundry and Mill Machinery Division 
Blaw-Knox Building « 300 Sixth Avenue 
Pittsburgh 22, Pennsylvania 
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pes. 


Large capacity EF gas fired furnace bright 
annealing stainless strip. We build them 
electrically heated or gas fired for wide or 
narrow strip, for single or multiple strands. 





Part of an installation of large EF gas fired 
three-stack rectangular bell type forced 
circulation special atmosphere furnaces for 
annealing steel strip. 
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TYPE YOU WANT 


in the size you need- 


no job is too large or too unusual 




















GAS FIRED. O11 FIRED AND ELECTRIC FURNACES 
FOR ANY PROCESS. PRODUCT OR PRODUCTION 


Canadian Associates 





We have the engineers, the experience, the research and 
experimental departments and the complete manufacturing ' 
and erection facilities to build any size or type of furnace 
required to handle any heat treating process. 


Submit your production furnace problems 
to experienced engineers—it pays 


THE ELECTRIC FURNACE CO. 


cy, 


@ Canefco Limited @ Toronto 1, Canada 
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| FURNACE TRANSFORMER 











Scheduled for early installation at 
U.S. Steel Corp.’s Duquesne Works is 
this 25,000-kva forced-oil, water- 
cooled transformer. Equipped with a 
‘*Selectoheat’’ system which enables 
the operator to arrange tap sequences 
at eye level instead of through the 
top of the tank, the Allis-Chalmers 
Manufacturing Co. transformer will 
power a new 125-ton electric furnace. 
All primary taps are brought to a 
motor-operated changer in a separate 
compartment on the side of the tank. 
Positions on the tap-changer panels 
are connected to the ‘‘Selectoheat”’ 
control board. Here a series of ter- 
minals are selected and closed to set 
up the required heat sequence for 
furnace operation. When tap _ se- 
quences are completed, the positions 
are regulated on the furnace oper- 
ator’s panel. 
A 
Continued from page 170) 

weld mill ever built. The new unit 
will be housed in a new building and 
includes finishing equipment and 
stocking and handling facilities. 
Capacity of the new mill will be 
237,000 tons of finished pipe per 
vear. 

Mr. Goble said, ‘Construction of 
this major facility will insure a 
continued supply of high quality 
buttweld tubular products for Na- 
tional Tube distributors and cus- 
tomers in the general construction, 
fabricating, and conduit industries. 
High test line pipe will be produced 
for the oil and gas industry. 

‘The new mill will replace several 
older mills which are now producing 
buttweld pipe by the noncontinuous 


process.” 





USE THE 
ENGINEERING MART 











Iron and Steel Engineer, June, 1958 








| THIS 
FROM 
YOUR 

DISTRIBUTOR 























TO THIS IN 
YOUR PLANT 
THE SAME DAY: 


Gone are the days of waiting for 
new or rebuilt sling chains to reach 
you from the factory. Now, with 
all components furnished by your 
Herc-Alloy distributor, you can 
have your slings the same day. 
Leading alloy chain users are 
doing it. Write us or call 
your CM Chain Distributor 
for catalog, prices and 
assembly chart. 








HOW IT’S DONE! 


With Hammerlok Coupling Links, anyone 
who can drive a nail can assemble or 
rebuild a sling chain in minutes. No peen- 
ing! No welding! Hammerlok is rugged 
...reusable...safe. Endorsed by leading 
alloy chain users. 

















Po 7 A COLUMBUS MCKINNON 


CHAIN CORPORATION 


HOISTS AND CHAIN TONAWANDA, NEW YORK 
DISTRICT OFFICES: NEW YORK e CHICAGO e CLEVELAND 


In Canada: McKINNON COLUMBUS CHAIN LIMITED, ST. CATHARINES, ONTARIO 


HERC-ALLoy® MAMEUR «® 
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BENDIX 
ULTRA- 
VISCOSON 





Automatically controls 
fuel viscosity for 
highest combustion efficiency 











Jendix Ultra-Viscoson* can save you money by 
reducing heating time, furnace maintenance and 
fuel costs. Viscosity is a big problem in obtaining 
proper atomization of fuels and uniform flame 
characteristics for open-hearth furnaces, steam 
generating power plants, and glass-melt furnaces. 
BLOWOUTS, SPUTTERING, and POOR 
COMBUSTION can all result from too low or 
too high a Viscosity. 

Bendix Ultra-Viscoson climinates these prob- 
lems by automatically controlling the flow of 
heat exchange fluid to the pre-heater. Precise 
control of viscosity is maintained by continuously 
adjusting temperatures. 

For complete information, contact the Cin- 
cinnati Division, Dept. 380, 3130 Wasson Road, 
Cincinnati 8, Ohio. 


Export Sales: Bendix International Div., 205 E. 42nd St., New York 17, N.Y 
Canada: Computing Devices of Canada, Ltd., Box 508, Ottawa 4, Ontario 


“REG. U.S. PAT. OFF 


Cincinnati Division Ry-ava 


AVIATION CORPORAT! 








)N 























remote 
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Deep, clear-cut, even impressions in slabs 
and blooms—it’s being done by remote control 
at the 44’’ Blooming Mill in Jones & Laugh- 
lin’s Aliquippa Works. This machine does 
the job better, faster, more economically, 
more safely than hand methods previously 
used. Write for new bulletin on Remote- 
Control Marking. 









Slab in position for 
stamping with pneumat- 
ically-powered marking 
head. Both blooms and 
slabs are marked by the 
machine at J & L. 


Any of the nine numbers 
in the marking head may 
be changed by pressing 
buttons on this control 
panel. A single button 
also actuates the stamp- 
ing cycle. 


Model 701-RCW 
SLAB MARKER 
A Product of the Marking Device Industry 


M. E. CUNNINGHAM CO. 
1041 CHATEAU STREET, PITTSBURGH 33, PA. 











Iron and Steel Engineer, June, 1958 
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When this door comes down... 
so does your blast cleaning cost! 


Abrasive-tight door on Rotoblast Barrel slashes “lost abrasive” costs 


Pangborn Rotoblas?t Barrel 
for efficient batch cleaning. 
Available in 1142, 3, 6, 12, 
18, 20, 32, 72 and 102 
cubic foot sizes. 


"~ 
= 


Look at it. That door on the Pangborn 
Rotoblast Barrel is engineered to prevent 
waste. Tough woven steel chain construction 
laminated rubber back . edges that 
roll in mechanical labyrinths—it has to be 
abrasive-tight! As a result, here is another 
way that Pangborn Rotoblast Barrels save 
you money. 
This door is just one of the many benefits 
built into Rotoblast Barrels. Efficient Roto- 
for example. Automatic 


blast operation, 


control. Ease of maintenance. Plus specific 
construction features that all add up to better 
cleaning in Jess time for Jowest cost per ton. 


The Pangborn Engineer in your area will 
be glad to take off his coat and go to work 
on your cleaning problem at no obligation. 
And for complete information on Rotoblast 
Barrels, write to: Pangborn Corp., 4400 
Pangborn Blvd., Hagerstown, Md. Manu- 
facturers of Blast Cleaning & Dust Control 
Equipment. 


pienwiteen Pangborn 


ROTOBLAST 





THE EUCLID ELECTRIC & MFG. CO. 





Heavy-Duty, Cam-Operated 
PUSH-BUTTON 
STATIONS 


600 Volts 
A-C or D-C 





@ The Euclid Electric & Mfg. Co. (Madison, 
Ohio) has added a complete new line of 
Pendant Push-Button Stations for all appli- 
cations that necessitate NEMA Types 3, 4, 5 
or 12 enclosures to meet weather-resistant, 
water-tight, dust-tight and JIC requirements. 
Designed for heavy-duty applications, these 
cam-operated Stations are rated 600 volts, 
a-c or d-c. They are available from one to 
five speed-points in each direction for a 
total of eight circuits to provide for practi- 
cally an unlimited number of different 
sequences of operation. 

Sturdily constructed to withstand hard usage 
and abuse, their small cross-section permits 
comfortable, non-fatiguing, one-hand oper- 
ation. The extruded aluminum case has cast- 
aluminum side-plates that can be removed 
easily for inspection of the silver-to-silver 
contacts without disturbing any wiring. The 
threaded conduit fitting is an integral part 
of the top end-cap which also has welded 
to it a double-suspension cable hanger. 
Extra features include heavy-duty, control- 
circuit toggle disconnects, pilot lights, selec- 
tor switches, and maintained-type contacts. 


ASK FOR BULLETIN 2016 
Also Available in Explosion-Proof Types. 


THE EUCLID ELECTRIC 


EUCLID 


AND MFG CO., MADISON, O 


MADISON, OHIO 














GREAT 
GAS 






You get trouble-free 
service on blast fur- 
nace gas lines with 
DeZurik Valves... 
Tight shut-off . .. 
No Maintenance... 
Longer life... 
Low Cost! 


DeZurik Valves provide more advantages than 
ordinary valves on blast furnace gas lines because 
no other valve has DeZurik’s exclusive eccentric 
principle! 

The plug is pivoted eccentrically in the valve 
body, touching the seat only when the valve is 
closed. There’s no drag, no friction—just easy 
quarter-turn operation . . . without lubrication! The 
resilient plug-facing insures tight shut-off every time! 

More steel plants are turning to DeZurik Valves 
every day. Why not try them on your blast fur- 
nace gas lines? 


Ask the DeZurik representative in your 
area for recommendations or write to 


DeZuRIK 


CORPORATION 


SARTELL, MINNESOTA. 


Iron and Steel Engineer, June, 1958 

















(1) Electrode Arms and 
Clamps 


An 8-page illustrated booklet 
citing the economy and safety ad- 
vantages gained through auto- 
matic electrode positioning has 
been published by the Whiting 
Corp. The booklet contains an ex- 
ploded drawing that details the 
functional simplicity, safety and 
economy features of the gentle arm 
and clamp that allows electrodes to 
“float on a cushion of air... be 
clamped with a cushion of air.” 
(Bulletin EF 100) 


(2) Electronic Precipitator 


American Air Filter Co., Inc., 
has available a bulletin describing 
their high velocity electronic dust 
precipitator. The bulletin explains 
the cell construction of the precipi- 
tator, and lists its many advantages. 
A diagram showing the dimensions 
of this high velocity electro-cell 
unit is also included. (Bulletin No. 


258) 


(3) Transformer Catalog 


Delta-Star Electric Div., H. K. 
Porter Co., Inc., has published a 


catalog describing their newly 
designed over-all self-protected 
transformer. The twelve page 


catalog contains close-up and cut- 
away photographs together with 
keyed text describing the many 
features of the new transformer. 
Six pages of scaled drawings and 
tables supply complete ordering 


BUSINESS REPLY CARD 
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You Can Obtain... 


... any of the bulletins reviewed 
in the Publication Service of the 
IRON AND STEEL ENGINEER 
without obligation or cost. Simply 
circle the desired item numbers 
on one of the prepaid postal cards 
and mail. The requests will be 
forwarded to the manufacturers 
involved who will send the bulle- 


tins to you. 


Note: Post cards expire three months 
after publication date. 











and installing information, in- 
cluding high and low voltages, 
taps, kva, class catalog numbers, 
approximate dimensions, and net 
and shipping weights. 


(4) Castings 


National Alloy Div., Blaw-Knox 
Co. has published a bulletin on 
high temperature corrosion and 
abrasion resistant castings. The 
bulletin describes the production 
facilities and laboratory at Na- 
tional Alloy and illustrates typical 
castings produced. Of particular 
interest to design engineers are 
two tables in the brochure which 
give temperature properties of 





a CLLOUNCLLG 


various heat resistant alloy cast- 
ings and the composition and typi- 
cal uses of National's alloys. (Bul- 
letin 2537) 


(5) Mercury Vapor Lighting 


Crouse-Hinds Co. has published 
a bulletin describing their new 
explosion-proof and dust-ignition- 
proof mercury vapor lighting fix- 
tures. The bulletin lists explosion- 
proof fixtures with five styles of 
reflectors, all available with or 
without guard. Two styles of dust- 
ignition-proof fixtures are also 
listed. (Bulletin 2705) 


(6) Crane Rails 


Bethlehem Steel Co. has pub- 
lished a catalog which combines 
the pictorial features of an illus- 
trated brochure with the statistical 
data of a handbook. The booklet 
describes the manufacture of crane 
rails as differentiated from the rail- 
road rail, provides directions for 
jointing, welding, selection of 
proper section, and other impor- 
tant information. Also included are 
numerous illustrations, diagrams 
and tables. The contents are con- 
cluded with specifications for steel 
used in different types of crane 
rails, according to conditions of use 
under which they are to be in- 
stalled. The specifications cover 
open hearth carbon steel crane 
rails of 104-CR, 135-CR, 171-CR 
and 175-CR section, and fully heat- 
treated carbon steel rails. (Cata- 
log 464) 
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UNLOADING TOWERS 




















fee | 








Coal unloading tower built for the River and Gulf Transfer Company on the dock of the Tampa Electric Company, Tampa, Florida. 


This tower incorporates the most advanced en- 
gineering refinements. A one rope progressive reeving 
system, hydraulic rail clamps, extendable air con- 
ditioned cab, enclosed hopper, jib crane, and dead 
man control all contribute to make the complete 
operation easier and more efficient. The patented 
Mead-Morrison reeving system uses one rope for both 
the hoisting and closing operations, increasing the rope 


life of the system more than 300% . The Mead-Morrison 
hydraulic rail clamps are provided with serrated shoes 
to grip the rail and do not depend on friction to hold 
the structure fixed to the rails. For better operator 
visibility when unloading ships the extendable cab is 
extremely advantageous. The hopper enclosure con- 
fines dust to the hopper area, greatly reducing the 
amount escaping to the outside. 
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RAIL CLAMPS 


PILE HAMMERS GRAB BUCKETS CAR HAULS 


> 
 MEAD-MORRISON DIVISION ¢ HARRISON, NEW JERSEY 
WESTERN SALES OFFICE: 7 SOUTH DEARBORN STREET, CHICAGO 3, ILLINOIS 
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INTERLOCKED 
ARMORED CABLE 


For Power Distribution in New Plants or in 
Modernizing Old Plants For more current capacity than 
cable in conduit or other armored cable, specify 
and buy Rockbestos A.V.C. .. . for easy installation on 
racks or hangers beneath the ceiling or next to walls, 
specify and buy Rockbestos A.V.C.... 
... To eliminate costly conduits and ducts . . . to save 
important dollars on materials and installation time, to 
permit quick, easy repairs, specify and buy Rockbestos A.V.C. 
... All interlocked armored cables are not alike... and, 
for maximum dollar-savings and maximum performance be 
sure to specify and buy Rockbestos A.V.C. Interlocked 
Armored Cable — the superior AVA Cable. 
Write now for the new Rockbestos manual which gives the application 
and design data to help you specify and buy Rockbestos A.V.C. 


my ROCKBESTOS PRODUCTS CORPORATION, NEW HAVEN 4, CONNECTICUT 
j NEW YORK . CLEVELAND . DETROIT . CHICAGO . OAKLAND . PITTSBURGH 
} ST. LOUIS * LOS ANGELES «+ SEATTLE «© ATLANTA’ «DALLAS 


/] ROCKBESTOS A.V. 


i THE SUPERIOR A.VA. CABLE 
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ANOTHER PANNIER MASTER MARKER! 





PANNIER’S 


SUPREME HOLDER 
WITH ROTO-PIN LOCK 


Safe, fast type chang- 
ing. Holder in variety 
of styles. 

Machined from High- 
Grade Bar Tool Steel. 
Hardened anvil main- 
tains type alignment. 
Striking Head = Teal 
Write for Steel . . . Replaceable 


complete data. 


t 


New Roto-Pin type lock is inte- 
gral part of all Pannier Supreme 
Holders ... eliminates loose, bent, 
dropped, or lost pins ... flip it 
open to change type... flip it 
back to securely lock type in 
clear-marking position. 







to add long service life 
to Holder. 











MARKING 
THE PANNIER ele} Se] 7 Ware), | 


302 Pannier Building ° FAirfax 1-5185 . Pittsburgh 12, Pa. 
Offices: Los Angeles @ Chicago @ Cleveland e Philadelphia e Birmingham 


DEVICES 
















Metal Cutting 
Knives ONLY 


We offer forty years of experience 


in producing the highest quality 
Metal Cutting Knives and skilled 
craftsmen working with the fin- 


est materials to exacting tolerances. 





A bulletin on" Metal Shearing 
Aids” will be sent on request. 


imOusTav 


_ THE HILL ACME COMPANY 


CLEVELAND KNIFE DIVISION 


1201 West 65th St. ° (Gi-SVA-1 ie] alo man @) alte} 
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These actual performance figures reflect the highly 
efficient operation of the Pease-Anthony washer. This 
venturi scrubber puts your full top pressure to work 
cleaning the pas. No secondary cleaner required for 
most installations. Present users report no maintenance 
problems. If you have a blast furnace scheduled for 
construction or rebuilding, plan now for P-A Venturi 
installation. Capacities up to 150,000 SCFM. Write 
for bulletin M-103. 


P-A GAS SCRUBBERS 
CHEMICAL CONSTRUCTION CORPORATION 





525 West 43rd Street, New York 36, New York 
Telephone LOngacre 4-9400 
Technical Representatives Throughout The World 
Cable Address: CHEMICONST, N. Y. 
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ESTERDAY it wasn’t there. Today, he picks it 
ta wonders: why did it grow like that? 
The miracle of growth! Whether it’s a “‘toad- 
stool” that springs up overnight or a cancer cell 
that suddenly comes into being, we’ve a lot to 
learn about the whole beautiful process of or- 
derly growth. . . and the dreadful, senseless 
growth that is cancer. 

The cancer puzzle is tied up in growth 
—growth of body cells smaller than the periods 
on this page. 

Scientists, working under grants from the 
American Cancer Society, are ceaselessly study- 
ing cells—normal and cancer cells. And they 
too are asking: Why? 





; \ 
e 


Why do cells suddenly change from normal 
growth to uncontrolled, disorderly growth? This 
question can be answered only by the most 
probing, painstaking and costly research. 


Your contributions to the American 
Cancer Society will support hundreds of scien- 
tific studies necessary to save lives today and 
tomorrow. 


Remember: Cancer 
canstrikeanyone.But AM ER CAN 
you can strike back 
hard with your dol- 
lars. Send your gift to CAN ( ER 
CANCER in care of 
your local post office. S () « E]Y 
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slab 
shear gage 








"Electric and open hearth steel 
castings from 1 Ib. to 100 tons” 






Rear view showing movable slab stopper. 





Versatility* is the characteristic that best 
describes the engineering and production 
departments of our Company. 

This Slab Shear Gage is typical of the 
many items of auxiliary equipment suc- 
cessfully designed and produced by our 
plant for the metal working industry. 
Next time you need primary or auxiliary 
mill equipment, contact Pittsburgh. 


*According to Webster: 
“esp. ability along many lines of effort." 







burgh 
ENGINEERING 
& MACHINE 


Division of Pittsburgh Steel Foundry Corporation 
P. ©. BOX 986, PITTSBURGH 30, PENNSYLVANIA 
PLANT AT GLASSPORT, PENNSYLVANIA 


Iron and Steel Engineer, June, 1958 183 





POOLE Flexible couplings 


Look at these features—many of 
them exclusive with the patented 


POOLE: 


Adjusts itself to all conditions, leav- 
ing its members free to float with- 


out strain to parts. 


Geared type providing great 
strength, the highest efficiency of 
modern flexible coupling design. 


No flexing materials to crystallize 
or break ... No welded parts... 
Filled with oil, self-lubricating .. . 
Oil tight, dust tight . . . Permits 
free lateral float . . . Stronger than 





shafts it connects . . . Compen- 
sates for both off-set and angular Steel mill drives equipped with POOLE FLEXIBLE COUPLINGS. 


misalignment. 


Get the whole story from our handbook, 
“Flexible Couplings.’’ A copy will be 
sent gladly without obligation. 





the better 
FLEXIBLE 


COUPLING 





POOLE FOUNDRY & MACHINE COMPANY 


1700 UNION AVE. 
BALTIMORE 11, MD. 
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METAL-CLAD SWITCHGEAR 




















Some switchgear makers say you don’t need it at all. 
They say you should struggle with a 75-lb. sheet metal 
cover and grope for the screw holes. That’s good 
enough for you, they say. 

But I-T-E gives you hinged rear doors as standard 
equipment on metal-clad switchgear—at no extra cost. 
And many other features besides. More solid construc- 
tion throughout... means longer life. Sturdier enclo- 
sures to simplify installation. Finer finishes to give your 
whole switchboard a richer look. Examine an I-T-E 
switchgear installation. It is just plain better built. 
But you pay no more. 

How much do you need I-T-E’s double blowout coils 
—standard on 15 kv circuit breakers? Under all fault 
currents, here is extra protection, plus assurance of 


PHILADELP 
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HOW MUCH 
DO YOU NEED A 
HINGED REAR DOOR? 


longer circuit breaker life that no other switchgear 
offers*you. Yet I-T-E charges you no more. 


Recently I-T-E developed FLAMETRAP insulation that 
snuffs out flame in seconds and leaves no toxic fumes. 
It is today’s most advanced flame retardant insulation— 
now yours on I-T-E switchgear for no extra cost. 


This briefly is I-T-E’s policy: to make its switchgear 
better, in construction, performance and appearance— 
but to charge no more. Why not make sure that you get 
all the value your switchgear dollars can buy. Get 
I-T-E switchgear. For a complete outline of our 
extra-quality features, write Switchgear Division, I-T-E 
Circuit Breaker Company, 19th & Hamilton Sts., 
Philadelphia 30, Pa. In Canada: Eastern Power Devices 
Ltd., Port Credit, Ont. 


I-T-E CIRCUIT BREAKER COMPANY 


HIA, PENNSYLVANIA 
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MESTA 51” Two-Stand Tandem Temper Mill Operating at 
the Yorkville Works of Wheeling Steel Corporation. 


Designers and Builders of Complete Steel Plants 


MESTA MACHINE COMPANY 


PITTSBURGH, PENNSYLVANIA 
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Personnel News... 


L. L. Ferrall was elected executive vice president and 
J. D. Dickerson was elected vice president—operations, 
Crucible Steel Co. of America. Mr. Ferrall was formerly 
vice president—operations and Mr. Dickerson was 
manager of steel production. The post of executive vice 
president has been vacant in recent years. 

Vice president—operations since 1954, Mr. Ferrall 
joined Crucible in 1945 as director of metallurgy. He 
was named assistant vice president—operations in 
1953. He began his career in the steel industry with the 
metallurgical department of Weirton Steel Co. in 1923. 
Subsequently, he served with Union Drawn Steel Co. as 
assistant metallurgist, the Steel and Tube Division of 
Timken Roller Bearing Co., where he became chief 
metallurgist, and Rotary Electric Steel Co., where he 
was chief metallurgical engineer, prior to his joining 
Crucible in 1945. 

Mr. Dickerson joined Crucible as chief metallurgist 
at the company’s Midland Works in 1953. He was 
named staff assistant to the vice president—operations 
in 1955 and manager of steel production in 1957. Mr. 
Dickerson served in various metallurgical capacities 
with Republic Steel Corp. He held the position of 
chief metallurgist at Buffalo, N. Y., from 1940 until 
1953, when he joined Crucible. 


John L. Neudoerfer was appointed chairman of the 
board, Wheeling Steel Corp., succeeding William W. 
Holloway, who has retired, after more than a quarter of 
a century in top management positions with the com- 
pany—10 years as president and 17 years as chairman. 
Mr. Holloway began his industrial career in 1909 at 
Steubenville, in the open hearth department of La- 
Belle Iron Works, predecessor to Wheeling Steel Corp. 
Mr. Neudoerfer began his Wheeling Steel career 51 
years ago and has served as president since 1950. 
William A. Steele, who has been general manager of the 
company’s Benwood and Steubenville Works, vice pres- 
ident in charge of operations, and since July, 1957, ex- 
ecutive vice president, was named president. Before 
becoming associated with Wheeling Steel, he was in 
management positions with Crucible and Wickwire 
Spencer. 


L. L. FERRALL 


J. D. DICKERSON 





J. L. Kerins has been appointed an assistant vice 
president—industrial engineering of United States Steel 
Corp. At the same time it was announced that F. B. 
Varner will succeed Mr. Kerins as general transporta- 
tion manager of U. 8S. Steel and that N. C. Halleck will 
succeed Mr. Varner as assistant general transportation 
manager. Mr. Kerins began his career with U. 8. Steel 
at the Duquesne Works in 1940, as a management 
trainee, advancing subsequently to industrial engineer. 
In 1945, he was transferred to the Farrell Works as plant 
industrial engineer and in turn moved to the Youngs- 
town District Works as division industrial engineer. 
In 1948, he returned to Pittsburgh as assistant chicf 
transportation engineer, and remained in that position 
until 1951, when he moved to Chicago as traffic man- 
ager—western district. In 1952 he was transferred to 
Pittsburgh as assistant general transportation manager 
central operations, and was appointed general transpor- 
tation manager in 1954. Mr. Varner started with U. 8. 
Steel in 1941 at Mingo Junction as an industrial engi- 
neer. In 1945 he was transferred to Youngstown as an 
industrial engineer and remained there until 1953 when 
he was appointed eastern district transportation man- 
ager. He was made assistant general transportation 
manager in 1956. Mr. Halleck started with U.S. Steel 
in 1941 at the Gary Works as an industrial engineer. 
In 1950 he was appointed assistant plant industrial 
engineer, and in 1953 was made western district trans- 
portation manager. 


William G. Slack was appointed superintendent of 
the Bar Finish and Inspection Department at the Cruci- 
ble Steel Co. of America’s Sanderson-Haleomb Works, 
Syracuse, N. Y. Mr. Slack was formerly superintendent 
of the Conditioning and Billet Yard at the plant. He 
replaces J. F. Murphy who retired. Joseph G. Eckert 
was named to succeed Mr. Slack. Prior to his new ap- 
pointment, he was general foreman of Hot Finish Prod- 
ucts. Mr. Slack joined Crucible in 1933. After working 
in the plant laboratory for eight years, he was appointed 
safety engineer and in 1945 he was named assistant to 
the works manager. He became superintendent of the 
Conditioning Department in 1948 and superintendent 


W. W. HOLLOWAY J. L. KERINS 
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of the Conditioning and Billet Yard in 1955. Mr. Eckert 
has been with Crucible since 1929 when he joined the 
company as inspector in the plant’s Bar Finishing De- 
partment. He became inspection foreman in 1932 and 
in 1934 he was transferred to the Wire Mill where he was 
named inspection and shipping foreman. He was re- 
turned to the Bar Finishing Department in 1940 and 
assigned the position of general foreman. 


Wilmer A. Murphy, executive vice president of Weir- 
ton Steel Co. and vice president and director of pur- 
chases and raw materials for National Steel Corp., will 
retire July 1. Mr. Murphy began his career with the 
company in 1922 as assistant purchasing agent. In 
1923 he was named purchasing agent, and in 1929 took 
on additional duties as assistant secretary of the com- 
pany. In 1980, Mr. Murphy was advanced to secretary 
and in 1944 was named vice president and secretary for 
the Weirton Steel Division. In 1954 he was named to 
the National Steel post of vice president and director of 
purchases and raw materials. 


C. Taylor Marshall, general manager, Coke & Iron 
Division, has been elected a vice president of Pittsburgh 
Coke & Chemical Co. Mr. Marshall began his career 
with Pittsburgh Coke & Chemical in 1942 as a laborer 
in the Blast Furnace Department during school vaca- 
tions. He became a full-time employee in 1950, and 
served successively as practice engineer, supervisor—raw 
materials, and assistant to the executive vice president. 
He became manager of the Coke & Iron Division in 


1955. 


William D. Bickel was elected a vice president of 
Dravo Corp. At the same time, he was appointed gen- 
eral manager of the Machinery Division. Manager of 
the division’s Engineering and Construction depart- 
ment since 1956, Mr. Bickel started with Dravo in 1936 


as a sales engineer. 


John H. Kellogg, Jr., was named manager, Special 
Products Division, the Electric Products Co. Since 
joining the company in February, 1957, Mr. Kellogg 
has been executive assistant to the president. He has 
served on the management committee and was elected 
assistant secretary in October, 1957. 


Paul J. Pismato has been appointed superintendent 
of the plate mill at Kaiser Steel Corp. In his new posi- 


tion, he will head operations of the new 148-in. plate 
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W. D. BICKEL J. H. KELLOGG, JR. 


mill now being converted from 110-in. mill. Mr. Pismato 
has been with Kaiser Steel since 1943 progressing 
through various supervisory positions from mill pro- 
vider to shift foreman and then general foreman. He 
was named assistant superintendent of the plate «& 
86-in. hot strip mills in 1954. 


Edward A. Parker has been named superintendent of 
Kaiser Steel Corp.’s new 86-in. hot strip mill. Mr. 
Parker came to Kaiser Steel in 1953 as assistant super- 
intendent of the 110-in. plate and 86-in. hot strip mills. 


Wayne B. Yarnall was appointed vice president in 
charge of engineering and construction for the Edward 
Gray Corp. Mr. Yarnall has been with Edward Gray 
since 1955. Previously he was with the U. S. Steel 
Corp. as general supervisor of construction and engi- 
neering. 


Kenneth W. Donle has been appointed chief engineer 
of the Tube Reducing Corp. Mr. Donle joined the com- 
pany in 1951 as chief metallurgist. He was successively 
named manager of Cold Draw Division in 1955, man- 
ager of product engineering in 1956, and manager of 
quality control earlier this year, the position he held 
until now. 


Richard E. Parrish was appointed superintendent of 
Engineering and Maintenance at Crucible Steel Co. 
of America’s Park Works in Pittsburgh, Pa. Formerly 
chief draftsman at the plant, he succeeds A. G. Nicola 
who was transferred to the company’s Sanderson-Hal- 
comb Works in Syracuse, N. Y. Mr. Parrish joined 
Crucible in 1953 as a designer in the Engineering De- 
partment. He became design engineer in 1955 and the 
following year was named chief draftsman. 


Hugh M. Bone has been named board chairman and 
treasurer and A. D. Richardson Jr., has succeeded him 
as president of The Ironsides Co. John R. McPhee 
moves up to vice president and general manager, suc- 
ceeding Mr. Richardson. Other officers are John R. 
Barcley, vice president; Robert C. Williams, vice pre- 
sident in charge of research and development; Hugh 
H. Bone, vice president—production; B. G. Thompson, 
vice president and E. D. Stackhouse, secretary and as- 
sistant treasurer. 


Robert L. Kulp, formerly chief draftsman, has been 
named sales engineer for Reading Crane and Hoist 
Corp. He will cover the company’s entire sales area 


(Please turn to page 192) 


Iron and Steel Engineer, June, 1958 








a 
ate 











4 








lron and Steel Engineer, June, 1958 


EQUIPMENT... 


SPECIFY THIS 





When a lot of time and effort have gone into the 
design of a piece of driven equipment. it makes sense 
to pick the power link carefully. Take a pump or 
compressor, for instance. No matter how well it is 
designed and built. for long service life and operating 
efficiency. it needs protection against strains due to 


misalignment. 


Waldron gear couplings provide complete protection 


and positive. trouble-free drive because 


They are strong... Hubs and cover sleeves for sizes 
114A through 7A are machined from tough steel forg- 
ings. Hubs are keyed to the shafts. The two one-piece 
cover sleeves function as a single. rigid unit serving as a 


FOR WELL-DESIGNED _ 


POWER LINK “ 






floating connecting link between the hubs. High strength 
of forgings makes possible a very compact coupling 
with low rotating inertia. 


They are reliable... There are no flexible parts to 
bend or break and the coupling is dust, moisture, and 
oil tight. Patented Walflex seal is at the lowest possible 
diameter where centrifugal force is least. Clearance 
between teeth in hubs and sleeve is engineered so that 
an oil wedge always separates them, taking the wear. 


They are available ... Plenty of rough bore couplings, 
already assembled—on the shelf for immediate delivery. 
Finish bored standard couplings shipped to meet cus- 
tomers schedules. We are geared up to give you realistic 
delivery on any type of couplings. 


Ask for Catalog 57 


sionn WALDRON oor. 


A unit of J. O. Ross Engineering Division, Midland-Ross Corporation 
NEW BRUNSWICK, NEW JERSEY 


Representatives In Principal Cities @ Export Agents—Frazar & Co., New York, N.Y. 
I } 





Cutler-Hammer presents 


ULTRAFLEX ...the spectacular 


STATIC PUWER 
Adjustable Speed Packaged Drives 





ULTRAFLEX ° & 25 hp 
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Cutler-Hammer Ultraflex Packaged Drives 


provide outstanding savings in 


installation, operation, and maintenance 


|MOVING PARTS! 


Ultraflex Adjustable Speed Packaged Drives offer 
new opportunities for quick, cost-cutting installa- 
tions. Light, compact static power conversion 
components have replaced the conventional m-g 
set resulting in substantial savings in size and 
weight. Ultraflex Packaged Drives save up to 50% 
in valuable floor area... up to 75% in weight 
permitting rapid installation or rearrangement of 
production machinery without special handling 
equipment or floor loading preparations. Also, 
Ultraflex units require no balancing or alignment 
attention during installation. 

Ultraflex Adjustable Speed Packaged Drives 
provide a new high standard of operational effi- 
ciency, ultra-responsive speed control, and ultra- 
precise speed regulation. No special A-c power 
supply is required and the exclusive Ultraflex static 
power conversion systems guarantee greater effi- 
ciency than ever possible with conventional drives. 
Further, every Ultraflex Packaged Drive works 
perfectly without forced ventilation which means 
less power is consumed as unwanted heat. Also, 
Ultraflex Packaged Drives are noise and vibra- 
tion free. 

Dependable, maintenance-free 
performance is one of the outstand- 
ing achievements of the all new 


CUTLER-HAMMER 








aged Drives. With the Ultraflex static power con- 
version system, there are no bearings to lubricate 
or replace when worn. There are no commutators 
to service, no brushes to replace periodically. There 
are no shafts to align, no couplings to maintain, no 
inertia loads to balance. There are no forced ven- 
tilation fans, no filters to clean or change. Ultraflex 
circuit components are inherently rugged and 
trouble-free. 

Cutler-Hammer Ultraflex Packaged Drives are 
available in two forms... Ultraflex E—the 1 to 40 
hp, low cost electronic type adjustable speed drive 
and Ultraflex M—the 1 to 200 hp, ultra-efficient 
magnetic amplifier type adjustable speed drive. 
Both forms come complete with the Ultraflex con- 
trol unit, heavy-duty D-c drive motor, and opera- 
tor’s control station. Standard Ultraflex Packaged 
Drives provide an 8 : 1 speed range with wider 
ranges available upon request. Cutler-Hammer also 
provides a complete engineering service which will 
custom-design a static powered adjustable speed 
packaged drive to meet your specific requirements. 
Write today on your company letterhead for the 
new descriptive bulletins EN64- 
Ultraflex E and EN65-Ultraflex 
M. CUTLER-HAMMER Inc., 


foaled ba-ceole 1269 St. Paul Ave., Milwaukee 1, 
Cutler-Hammer Ultraflex Pack- z Wisconsin. 


“a 


GET IT FIRST IN CUTLER -HAMMER 
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Continued from page 188) 


Mississippi. With Reading Crane and 
Hoist since 1923, he became chief draftsman in 1938. 


east of the 


Glenn R. Smith has been appointed sales manager of 
Klectric Service Works, Delta-Star Electric Division, 
H. K. Porter Co. Mr. Smith has been with Delta-Star 
for the last ten years. Formerly he was with the indus- 
trial sales staff of the Dupont Co. 


W. Walter Renberg has been appointed assistant sales 
Pennsylvania Transformer Division, Me- 
Graw-Edison Co. Mr. Renberg has been associated with 


Manager, 


Pennsylvania Transformer since 1947. He moves to sales 
from the engineering department, after serving for sev- 
eral years as technical product leader in charge of shell- 
form power transformers. His first position with the 
company was as an electrical design engineer. 


J. H. Werner was appointed assistant sales manager 
of the Lee Wilson Engineering Co. Mr. Werner joined 
Lee Wilson in 1941, starting as service engineer and 
working his way up through various stages as production 
manager, sales engineer and, most recently, district 
manager-——Chicago. 

J. J. McGrann has been named district manager of 
the Los Angeles office of The Timken Roller Bearing 
Co.’s Steel and Tube Division. He replaces S. Robert 
Kallenbaugh, who died April 21. Mr. McGrann started 
with Timken in 1945 as a sales engineer in the Steel and 
Tube Division at Canton and was assigned to the Los 
Angeles office in 1946. In 1952 he transferred to the 
Houston, Tex., 
moted to district manager of that same office in 1953. 
He was made district manager of the Cincinnati, O., 


office as sales engineer and was pro- 


office in 1955, the position he held at the time of his re- 
cent promotion. 


Thomas L. Denney was appointed to the position of 
general sales manager of The Garlock Packing Co. Mr. 
Denney will move from his present position of special as- 


sistant to the vice president—marketing. 


W. A. Meddick, 22-year veteran of The Elwell- 
Parker Electric Co., was named its president and gen- 
eral manager. Mr. Meddick succeeds Sheldon K. Tow- 
son, who died in April. At the same time, Sheldon K. 
Towson, Jr., was elected vice president and assistant 
general manager. Mr. Meddick joined Elwell-Parker in 
1936, was subsequently named sales manager, and was 


W. W. RENBERG 


J. H. WERNER 















W. A. MEDDICK 


S. K. TOWSON, JR. 


named vice president in 1939. He has held both 
positions since that time. Sheldon Towson, Jr., has 
been with the company since 1956 as assistant to the 
president. Prior to that, he was associated with the 
Allegheny Ludlum Steel Corp. 


R. E. Persohn was named general manager of Allis- 
Chalmers Manufacturing Co.’s Gadsden, Ala., Works. 
He had been assistant general manager since January of 
this year. Mr. Persohn joined Allis-Chalmers Pittsburgh 
Works in 1939 serving successively as a laboratory 
technician, assistant design engineer, and application 
engineer working on network, load center and unit sub- 
station transformers. In September, 1957, he was trans- 
ferred to the manufacturing department at Pittsburgh 


Works. 


John F. Hoffman was appointed superintendent of 
the Electric Weld Pipe Mill, Kaiser Steel Corp., Fon- 
tana, Calif. He succeeds Ewald Carlson who retired in 
April. Mr. Hoffman came to Kaiser Steel in 1951 as a 
design engineer on the staff of Plant Engineering, and 
in 1955 was named staff engineer. In 1956 he became 
tubular engineer for the Electric Weld Mill and in 1957, 
he was named assistant superintendent. 


John R. Anderson has been promoted to assistant 
general manager and Daniel L. Janoff to chief enginee 
for the Materials Handling Division of Heppenstall 
Co. Mr. Anderson joined Heppenstall in 1953 and be- 
came manager of engineering for the Materials Han- 
dling Division in 1954. Mr. Janoff started with the com- 
pany in 1950. 


John Szuhay has been promoted to sales engineer for 
the Pittsburgh area of The Timken Roller Bearing 


J. J. McGRANN T. L. DENNEY 
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@) SCHLOEMANN 


Vertical extrusion presses fortubes and rods 


Horizontal presses up to 14,000 tons, and vertical 
presses up to 1,250 tons power have been built by 
SCHLOEMANN. 
known for the good concentricity of the extruded 
tubes and hollow sections, and for their high produc- 
tion figures and low space requirements. Forty 
vertical extruders, sixteen of which have been built 
since 1950 to the latest designs, prove the advantages 
of the SCHLOEMANN product. 


Their vertical extruders are weil 


Close tolerances of the extrusions 


@ The main ram is guided in two widely spaced 
guide bushings at the ends of the cylinder. 


@ The piercing ram is centrally guided over the 
entire length of the press ram. 


@ The ram and container crossheads have adijust- 
able guides, and proper alignment is not affected by 
billet or container heat. 


@ The turning device for the die holder provides 
for exact aligning of tools, in particular for thin-walled 
or ‘hard to extrude’ hollow sections. 


Quick, economical operation 


@ Far-reaching mechanization of the transportation 
of billets, dummy blocks, butt ends and extrusions. 


@ Rapid changing of all tools. 


@ Vertically shifting container to facilitate die 
changing and simplify removal of the butt end. 


@ Inside cooling and relative stroke of the mandrel 
to extend its life. 


@ Pressure water station or self-contained oil- 
hydraulic pump drive; the latter is of advantage, 
particularly for ‘hard to extrude’ light metal alloys. 


@ Far-reaching automation by sequence control. 


Numerous patents in Germany and other countries. 


iol 


- bit ~ tereungememeee 


Oil-hydraulic extrusion press for non-ferrous tubes 
and rods with electric sequence control, power 
700/800 tons, in a Metal Plant in France. 


Technical data 


Power of standard types............ 600/700 tons 
700/800-1000/1100-1230/1400 tons 
1550/1760-2000/2200-2200/2500 tons 


I aes, Sdcisg, wid mrpcaid ote aca oa ee hollow or solid 
eas eke tubes, rods or hollow sections 
Extrusion methods “with shell’’ from cast billets; 


“without shell, lubricated’’ from machined billets. 


Output per hour 
obtained with an 800 ton press..... up to 140 tubes 





Self-contained oil-pump drive for a vertical and a 
horizontal tube and rod press for non-ferrous metals, 
both built by SCHLOEMANN. 

Write today for more information on Schloemann 
products. Feller Engineering Co., 1161 Empire 
Building, Pittsburgh 22, Pa. 


i 


z 














———FELLER ENGINEERING CO., 1161 EMPIRE BUILDING, PITTSBURGH 22, Pa. 
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Co.’s Steel and Tube Division, and E. S. Fitzgerald has 
been promoted to sales engineer at the Cleveland Dis- 
trict office. 






















T. C. Graham has been promoted to contract engi- 
neer, Jones & Laughlin Steel Corp. Mr. Graham, who 
formerly was project development engineer at J&L’s 
Pittsburgh Works, will serve on the staff of the corpora- 
tion’s chief engineer. J. A. Kotsch has been promoted to 
project development engineer at the Pittsburgh Works 
succeeding Mr. Graham. Mr. Kotsch formerly was 
chief design engineer at the Pittsburgh Works. H. C. 
Ledebur has been named chief design engineer at J&L’s 
Pittsburgh Works succeeding Mr. Kotsch. Mr. Ledebur 
formerly was a planning engineer in the office of J&L’s 
chief engineer. 


Edmund Pfeifer, formerly manager of Lukens Steel 
Co.’s fabrication sales, was named director of purchases, 
the first to hold this title. Mr. Pfeifer also will serve as a 
member of the company’s management committee. 
He joined the company in 1939. E. C. Book, purchasing 
agent for the last four of his seventeen years at Lukens, 
will serve in an advisory capacity to the director of pur- 
chases until his retirement on June 30, 1959. Albert W. 
Gudal becomes purchasing agent after serving three 
years as assistant purchasing agent. 


John K. Beidler has been named vice president, com- 
mercial of Dravo Corp. He has been general manager of 
Dravo’s Machinery Division since 1952 and a vice pres- 





J. K. BEIDLER 


H. R. HILLER 


ident since 1953. Prior to that he was purchasing agent 
for the division. 


Harvey R. Hiller has been appointed assistant dis- 
trict sales manager of Harbison-Walker Refractories 
Co.’s Chicago District. Mr. Hiller has been in refrac- 
tories sales work for more than 30 vears. He has been a 
sales representative in the Chicago area since he joined 
Harbison-Walker in 1955. 


W. F. Senkus was transferred from the Chicago Dis- 
trict sales office of De Laval Steam Turbine Co. to the 
headquarters Turbine Sales Department in Trenton, 
N. J. In his new position, Mr. Senkus, a veteran in tur- 
bine and turbo-generator sales, will assist field sales 
















@ EASY TO INSTALL 
@ SAVE TIME AND MONEY 


You can raise or lower the hoist (5 positions), 
position the trolley forward or reverse (3 posi- 
tions), travel forward or reverse (3 positions) 
and energize or turn off the magnet—all from 
the plant floor. 

As carrier current over existing power rails is 
the only circuit required, installation is simple. 
By use of different frequencies, several cranes 
can be controlled on one power circuit. 





FEMCO, 
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OPERATE YOUR CRANES 
-FROM THE PLANT FLOOR 


New Femco Remote Crane Control Systems 


@ EASY TO OPERATE 


Get the facts—talk it over 


with a Femeo sales engineer 
Femco 


INC. 


IRWIN, PENNSYLVANIA 
Telephone UNderhill 3-3200 
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CONTROL UNIT CAN BE PORTABLE 








Specialists in Electronic Communication and Automation for Industry 
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PROGRESS IN ROLL MAKING 





it 























NEW— 
THIS PRECISION GRINDER recently 
installed at National is one of the largest avail- 
able to the roll industry—60” x 24’. The addi- 
tion of this modern precision tool better equips 
National's skilled craftsmen to meet exacting 
requirements for precision finishing of iron 
and steel rolls. 

Installation of the new precision grinder is 
a part of the extensive expansion program at 
National. New furnaces, new machines, new 


grinding of iron and steel rolls 





plant additions—all reflecting the growth and 
vitality of a new National Roll & Foundry Divi- 
sion designed to provide the best in iron and 
steel rolls. 


GENERAL STEEL CASTINGS CORPORATION 
National Roll & Foundry Division 


Avonmore (Westmoreland County) Pennsylvania 
General Steel Castings Corporation: General Offices, Granite City, lll. 
Plants: Granite City, Ill. — Eddystone, Pa. — Avonmore, Pa. 
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offices in the promotion and sales of turbines and gen- 
erators. Mr. Senkus served with the Elliott Co. before 
joining De Laval in 1949. 


Joseph W. Timlin has been promoted to chief combus- 
tion engineer of Republic Steel Corp.’s, Warren plant. 
He succeeds Paul E. Leiss who has retired. Mr. Timlin 
joined Republic in 1939. 


Carl E. Pfeiffer was elected a vice president of Michi- 
gan Seamless Tube Co. He will continue as general man- 
ager of Gulf States Tube Corp., a wholly-owned sub- 


sidiary. 


Robert W. Remke, a practice man in the Cold Strip 
Department of the Granite City Steel Co., has been 
promoted to superintendent of the company’s new Cold 
Rolled Finishing Department. Mr. Remke has worked 
for Granite City Steel for eight years. 


Philip A. Gaebe has been appointed Eastern regional 
sales manager for the Kaiser Chemicals Division of 
Kaiser Aluminum & Chemical Sales, Inc. Mr. Gaebe re- 
places John B. Minshall, who is being transferred to 
the sales headquarters in Oakland, Calif., to serve as 
administrative assistant to the general sales manager. 


W. O. Brown was elected vice president of sales of 
Crane Co. He was formerly general manager of sales 
after having been manager of the company’s west coast 
sales district since 1954. 


W. K. Lowe and A. G. Nicola received new engineer- 


ing appointments at the Sanderson-Halcomb Works, 


"MEASURAY” 


MEASURES THICKNESS 


ACCURATELY | 
without TOUCHING 
the MATERIAL 


Hot or Cold Strip Steel, 
Brass, Copper, Aluminum . . . 
Plastics, Foils, Coated Fabrics, 
Film, Rubber, Etc., Even When 
Moving At High Speed. 









Simple method—the ‘‘Measuray"’ shoots X- 
Rays through the material—measures its 
absorption of the rays. Calibrated meter 
registers plus or minus per cent of deviation 
from pre-determined standard. Especially 
useful on hot mills where material can't 
be checked by contact gages. Also when 
material can be deformed by contact 
such as foil. 
*“Measuray"’ is accurate to 1% of thick- 
ness or less. Quickly pays for itself in 
reduced scrap. 


Write Today for Literature to Dept. 25, 
The Sheffield Corporation, Dayton 1, Ohio 


~~ a 


of Bendix Aviation 
™ 





manufacture and for 
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Svracuse, N. Y., of the Crucible Steel Co. of America. 
Mr. Lowe, works chief engineer, was named to a newly 
created position of senior staff engincer, while Mr. 
Nicola, chief engineer at the Company’s Park Works in 
Pittsburgh, was appointed to Mr. Lowe’s vacated post 
at Sanderson-Halcomb. Mr. Lowe started with Crucible 
in 1922. After a series of promotions in the Electrical 
Engineering department, he was named works chief 
engineer in 1940. Mr. Nicola has been employed at 
Crucible’s Park Works since 1951 when he was assigned 
the position of design draftsman. He became general 
supervisor of drafting in 1954 and in 1956 was named 
works chief engineer. 





Robert J. Sloan has been elected president of Crouse- 
Hinds Co. He succeeds J. R. Tuttle who continues as 
chairman of the board of directors. 


Stuart J. Northrop was named to the post of chief 
industrial engineer, Industrial Engineering Depart- 
ment, SKF Industries, Inc. Mr. Northrop succeeds 
J. L. Listman, who was named to the newly created posi- 
tion of staff assistant. Prior to joining SKF, Mr. North- 
rop was with Westinghouse Electric Corp. 


Robert E. Latimer has joined Air Products, Inc., as 
assistant to the vice president of engineering. Mr. Lati- 
mer has been in the low temperature business for sev- 
eral years, and has been active in the design, construc- 
tion and operation of cryogenic equipment and facili- 
ties. 


Obituaries 


William Hunt Eisenman, 73, secretary and a founder- 
member of the American Society for Metals, died May 
30. Mr. Eisenman served the American Society for 
Metals for 40 years and was managing director of the 
National Metal Exposition and Congress. He joined the 
American Society for Steel Treating, forerunner of the 
ASM, in 1918 as national secretary. 


George M. Harvey, electrical superintendent, La- 
clede Steel Co., and chairman of the St. Louis section of 
Association of Iron and Steel Engineers, died May 24. 
He joined Laclede Steel as an electrican helper in 1917 
and was named assistant chief electrician in 1925. 
In 1947 he was appointed electrical superintendent of 
all Laclede plants and warehouses. 





NOW- ALLOY CHAIN 
REPAIR SERVICE 


in PITTSBURGH and HAMMOND 


For greater safety and economy, have your } 
Alloy Sling Chains returned to either our 
Pittsburgh or Hammond plant for repair, 
inspection and testing, at nominal cost. 





S.G. TAYLOR CHAIN CO., Inc., Hammond, Ind. 
and 3505 Smallman St., Pittsburgh 1, Pa. 
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DE LAVAL 


BLAST FURNACE 
BLOWERS 





These two De Laval turbine-driven centrifugal 
blowers do a round-the-clock job in the 
McLouth Steel plant, Trenton, Michigan. Each 
has a rated capacity of 110,000 cfm of air; 
discharge pressure is 30 psig. Each is driven 
by a 12,400 hp, 2950 rpm De Laval steam 
turbine operating under steam conditions of 
600 psig, 825 F with 2” hg. 


De Laval compressors are designed individu- 
ally for each application to assure maximum 
efficiency and range of operation. Construction 
is rugged throughout. Casings and perfectly 







deliver 110,000 cfm each 


for McLouth Steel 


balanced rotors are built to take punishment. 
All parts are precision-made to limit gages. 
Materials are selected which will best meet the 
particular conditions of corrosion, pressure 
and temperature. 


De Laval centrifugal blowers are built in single 
and multi-stage types to supply air in volumes 
up to 150,000 cfm for all classes of service in 
steel, gas and coke plants. The wealth of appli- 
cation experience acquired by De Laval over 
the years assures a correct and economical 
solution to your blower problem. 


Send for 
Bulletin 0504 


PM AVANA Centrifugal Blowers 


DE LAVAL STEAM TURBINE COMPANY 


870 Nottingham Way, Trenton 2, New Jersey 














TRABON | 


CENTRALIZED LUBRICATING SYSTEMS 
















It took 3 men 
two days to do 
the lubricating job 

Trabon now 
does In 
5 minutes! 


a tipacape 


Before Trabon Centralized 
Lubricating Systems were 
installed on this soaking pit 
cover crane, the lubrication 
had to be done manually 
to protect 159 critical bearings. 
It took 3 men working two 
days under extremely hazardous 
conditions to do the job. And what 
a job with the top cover of the 
soaking pit registering 300 degrees. 
Now, a Trabon positive system delivers 
lubricant from a Trabon pump to 
progressive feeders which distribute the 
exact amount of lubricant needed to all 
bearings no matter where located. The 
savings in labor, lubricant and increased 
production run into the thousands of dollars. 


Trabon protects 159 bearings 
on this soaking pit cover crane 
at the Brier Hill Works of 
Youngstown Sheet & Tube } 
Company. Trabon is the posi- 
tive economical single line 
system of centralized lubrica- 
tion that is famous through- 
out Industry for handling the 
roughest-toughest lubricating 
jobs. ...Note close-up of 
Trabon pump and feeders. } 


Trabon is designed for mechanical, electric 
motorized, hydraulic, and pneumatic operation. 
No other centralized lubricating system has this 


versatility without needing expensive auxiliary 
machinery. Learn for yourself why Trabon 








usually is entrusted with Industry’s 





roughest-toughest lubricating jobs. Trabon Engineering Corporation 
Write for specifications and 98785 Aurora Road « Solon, Ohio 
literature — today! [dealtgad OL AND GREASE SySTEMS JfabyG CIRCULATING OIL SYSTEMS 
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LADLE FEEDER 


A Design of a new and more auto- 
matic type of feeder for making 
ferromanganese or other alloy addi- 
tions to the ladle while steel is being 
tapped, has just been announced by 
the Equipment Division of Blaw- 
Knox Co. 

In its simplest form, the feeder 
consists of a suitable hopper, an 
electrical vibrating feeder, an adjust- 
able chute and a control panel. 
Manganese or other alloy additions 
are fed at a controlled rate through 
the adjustable chute to the proper 
place in the ladle. 

Basic change in the newly de- 
signed feeder is that it incorporates 
one or more hoppers, with each bin 
having a separate vibratory feeder. 
And, each bin is mounted on load 
cells of the strain gage type. 

With this equipment it is not 
necessary to weigh alloys going into 
the hoppers. Through a_ control 
panel, the operator can set the unit 
to deliver specific amounts of one 
or more materials to be added to 
the ladle. The rate at which addi- 


Equyoment News... 


tions are made is also controlled. 
When the additions are complete 
the unit stops regardless of the 
amount of alloys remaining in the 
hoppers. 

This unit was designed to meet 
increased requirements of 
hearth shops which are being con- 
verted to tap larger heats on a 
faster cycle. While the trend toward 
this type of expansion has increased 
steel production without adding to 
the number of open hearth furnaces, 
resulted in a manpower 


open 


it has 
squeeze. 

Use of the feeder, according to 
user-reports, frees the furnace 
helpers from hauling and shoveling 
manganese or other alloy additives. 
This gives them more time to prop- 
erly tend to furnace bottom and tap 
hole conditions. 

Because the feeders are built to 
the electrical and space conditions 
of the shop in which they are to be 
used, they can readily be integrated 
in a mechanized materials handling 
and storage system. This practice 
would, according to the company, 
reduce the amount of 


A 600-ton heat of steel is being tapped from this furnace, equipped with a Blaw- 
Knox vibratory ladle additions feeder which eliminates manual handling of 
ferromanganese and other ladle additions. The unit, mounted on the pouring 
platform at the right, controls the amount and distribution of manganese going 
into the molten steel. 
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expensive 





alloys lost in hand-handling. The 
hoppers on the units are normally 
designed to contain a_ sufficient 
quantity of additives for 24 hours of 
operation. 
Because all 
are hazardous to some extent, the 
safety factor is improved because 
the additions are controlled from a 


pouring operations 


remote position. 


PAINT STRIPER 


A The painting of lines to mark 
safety aisles, storage areas, etc., In 
steel plants and other industrial 
installations is simplified by a paint 
striper made by the Dearborn 
Paint Striper Mfg. Co. 

The machine is a gravity fed, 
roller type, friction driven unit. 
When assembled, over-all dimen- 


~ 
eee *: 








sions take in an area of 19 in. in 
width, 39 in. in height, and 57 in. 
in length. When the unit is empty, 
but assembled in the metal carrying 
case with the rollers, it weighs 45 
Ib. The main body is 
aluminum casting. 

Some of the outstanding features 
of this striper are: 


made of 


1. Interchangeable line widths: 
1, 2, 2'/,, 3 and 4 in. 

2. Capable of painting (regard- 
less of width of wheels used) 
lines, triangles, 
circles and any combination 


squares, 


of the above. 
3. The paint container will hold 
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approximately one gallon of 
paint, which is capable of 
painting approximately 12,- 
000 ft of 1-in. line, 8000 ft 
of 2-in. line, 4000 ft of 3-in. 
line or 3000 ft of 4-in. line. 

1. When striping, it is possible 
to come within six inches 
of a wall or object. 

5. Easily cleaned, stored and 
transported. 

6. No worry about spraying or 
dripping on surrounding ob- 
jects because paint is applied 
through a roller principle 
rather than a spray. 


7. No gasoline fumes, excessive 
paint fumes, trailing electric 
wires or disturbing noises in 
this self-contained unit. 


PYROMETER 


A The Shawmeter, a new type 
instrument which will measure the 
temperature of any solid, liquid 
or luminous flame in the 1500 to 
1000 F range without need for 
making emissivity corrections, has 
been developed by Shaw Instrument 
Corp. 

This instrument employs a radical 





ATLAS Safety Type 





ATLAS SAFETY-TYPE TRANSFER 
CARS can be provided in almost any 
capacity for storage battery, diesel or 
gas-electric, or cable reel service. 


They are safe because there is only 
one control lever, and the car moves 
only when the operator holds the lever. 


Request “Walk-Along” Bulletin 1283. 
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TRANSFERS 


ENGINEERS AND MANUFACTURERS SINCE 1896 





5-ton Automatic Controlled 











TLAS 


CAR & MFG. CO. 


1100 1VANHOE ROAD 
CLEVELAND 10, OHIO 





approach to temperature measure- 
ment which eliminates human fac- 
tors, provides accuracy to within 20 
F and permits use of automatic con- 
trols previously considered impos- 
sible, according to the manufacturer. 

As an example of the instrument’s 
capabilities, it will measure tempera- 
ture of flowing molten metals, or of 
moving cbjects in a furnace rather 
than the furnace temperature. Read- 
ings may be translated automati- 
cally to control processing in steel 
melting, annealing and heat-treat- 
ing and similar applications. 

The unit, a radiation ratio py- 
rometer, consists of two units—a 
sensing head for detecting radiation, 
and a control unit which interprets 





Nai 


the information. Temperature is 
indicated on a 7-in. meter calibrated 
directly in degrees. A 0-100 millivolt 
output is provided for operating a 
strip chart recorder or controller. 
Automatic in operation and free 
from deteriorating components, it 
has a speed of response of a frac- 
tion of a second. 

Temperatures of items smaller 
than a lamp filament or as large as 
the sun can be measured. Tempera- 
ture of moving objects such as sheet 
metal, wire or biilets and molten 
metal streams can be determined 
from close to the objects or from 
a considerable distance. 

The Shawmeter also permits in- 
vestigation of small temperature 
changes if large or small objects. 
It can be used to evaluate tempera- 
ture of rocket and jet engines, and 
for combustion control of luminous 
flames and electric furnace heating 
elements. 


GEAR UNIT 


A The addition of a motorized gear 
unit, called Line-A-Spede, to its 
line of integral and right angle gear- 
motors is announced by the Louis 
Allis Co. 

The drives are gear reducers 
powered by standard NEMA frame 
motors mounted on a shelf attached 
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A. Five indicators for vertical adjustment of horizontal rollers 


B. Vertical rollers supported on both ends and arranged on base-mounted 


sliding frame 
C. Nine indicators for lateral adjustment 


D, D1. Horizontal rollers bench-assembled on sleeves for quick change of program 


E. All-welded steel frame 


Also noteworthy: lateral movements are power operated and vertical rolls are driven by separate motor 


F. Three indicators for vertical adjustment of lower horizontal! rollers 


G. Vertical rollers overhung and mounted on overhung bracket 
H, H1. Horizontal rollers directly mounted in roller shafts 
J. Cast steel frame 


NOW !... 
Loewy roller-straighteners for structurals and rails 


















feature one-pass straightening at 600 fpm 


In 1951 Loewy-Hydropress designed and built America’s first 
roller-straightener with overhung straightening rolls for heavy 
structurals and rails—the most important development ever 
made in the design of straightening machines. This one-man- 
operated Loewy-pioneered straightener beats the slow and 
cumbersome gag press, which depends entirely on the operator’s 
skill. It outmodes the closed-type straightener, which is not 
nearly so accessible as the open-type Loewy, does not provide 
the horizontal adjustment for removing camber, and requires 
partial dismantling of the machine for every program change. 
Now we offer a machine incorporating features that further 
improve on the original overhung model of 1951 (see photo- 


graphs above). Among the advantages are greater maximum 
speed—up to 600 fpm—and decrease of time required for 
changing rolls. By providing sleeve-mounted rolls, their 
assembly may be accomplished away from the machine, and 
thus the change of rolls can today be effected with a minimum 
delay for different rolling programs. Roll adjustments are now 
remote-control power operated and provided with selsyn- 
actuated indicators which show the various adjustments in the 
operator’s booth as well as on the machine. Our machines 
achieve better than commercial straightness in one pass. 
For more information on Loewy roller-straighteners for struc- 
tural steel or on any other rolling equipment, write Dept. C-6. 


Loew y-Hiyaropress Division 


BALDWIN: LIMA: HAMILTON 


111 FIFTH AVENUE, NEW YORK 3, N.Y. 


Rolling mills 





Hydraulic machinery e¢ Industrial engineering 
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2-Rolli SUTTON 
Straighteners 


Manufactured under license from 
Sir James Farmer Norton & Co., Ltd., 
of Manchester, England 


FOR PRECISION STRAIGHTENING, SIZING AND 
POLISHING OF METAL BARS FROM %” to 9” DIA. 


Accurate end-to-end straightening and sizing is achieved 
in one pass. Special roll designs make these machines 
ideally suited for straightening and polishing turned bar 
stock. Available in seven sizes for all modern metals. 


Flexible—Easy to adjust fora 


Model No. 5 wide range of sizes. 
(Pictured ) 

Dependablie—Design 

2-Roll Sutton backed by Farmer-Norton’s 45 
years’ experience. 

Straightener 

sie) al =t-le-Minelaal Ruggedly built—Sutton 
Universal Joints for trouble-free 

VA we : 
2%" to 72” Dia. canaaiion. 


Ask for complete data 


SUTTON &gicing limpany 


FIRST NATIONAL BANK BLDG., PITTSBURGH 22, PA. 
PHONE: GRANT 11-8077 PLANT: BELLEFONTE, PA. 


Manufacturers of Straighteners, Hydraulic Extrusion Presses, Centerless Bar Turners, 
Rotary Swagers, Sheet Levellers and other Finishing Machines for Modern Metals. 





to the reducer. Double, triple and 
quadruple reduction gear units, with 
ratios up to 1487 to 1, are available 
for motor ratings of 1 to 75 hp. 

The unit is designed for installa- 
tions where downtime is critical. 
Motors can be replaced rapidly by 
disconnecting the coupling between 
motor and reducer. In multi-unit 
gearmotor installations of similar 
rating, stand-by protection is af- 


2 
= 









forded by one stand-by motor of the 
largest size required. 

Units are available for horizontal, 
vertical, flange, incline, sidewall or 
ceiling mounting. A backstop, to 
prevent reversed rotation, is an 
optional feature. The gear portion 
is also available separately without 
motor or mounting shelf. 


OIL CONDITIONER 


A A new self-contained system for 
vacuum dehydration of oils is in 
production at Bowser, Inc. The sys- 
tem named Fil-Thermo-Vac_ was 
developed to dehydrate, filter and 





de-aerate lubricating, insulating, 
cooling, hydraulic and other in- 
dustrial oils. 

Recommended for oils to 5000 
S.S.U. viscosities, the system is said 
to accomplish dehydration to a near 
zero point while removing 99 per 
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cent of micro-fine solids and en- 
trained or dissolved air and gases. 

Oil at suitable operating tempera- 
ture is forced by atmospheric pres- 
sure through fiberglas filter  ele- 
ments and dispersed into a vacuum 
chamber where free, emulsified and 
dissolved water and other low range 
volatiles together with air and gases 
ire exhausted. 

Solid contaminants are contained 
within the inside-out filter elements 
and a cooling jacket condenses the 
steam and vaporized contaminants 
which are then automatically 
ejected. 


GATE VALVE 
A Announced by the Crane Co. is 


anewly designed line of 200-lb bronze 
gate valves. 

Feature of the new valves is the 
modern, cylindrical body which 
provides considerably greater resist- 





ance to line distortion and internal 
pressure. New, expanded-type, chro- 
mium steel alloy body seat rings 
cannot loosen in service. Wear-re- 
sistant wedge disk is easily replaced. 
The valves are offered in both the 
rising stem and = nonrising stem 
patterns in sizes '/, through 3 in. 


TIMER 


A Development of a new syn- 
chronous motor-driven timer has 
been announced by Cutler-Hammer 
Inc. The new device is available with 
one-, three- and five-minute timing 





is adjustable in one-second incre- 
ments, 0 to 60 sec; the three-minute 
unit is adjustable in three-second 
increments, 0 to 180 see and the 
five-minute unit is adjustable in five- 
second increments, 0 to 300 sec. 

A bronze pointer is depressed and 
rotated to the desired position on the 
indicating dial and the timer is set; 
ready to perform consistently and 
with repetitive accuracy. The com- 
plete visibility of the indicating dial 
assures precise settings and accurate 
timing. 

An exclusive terminal board and 
mounting base combination pro- 


Time-Cycle 
Reversal 
Unit 


assures 
FULL, FAST AND 
EFFICIENT REVERSAL 
OF REGENERATIVE 


This complete, compact, factory-tested unit 
provides a combination electric-pneumatic 


system for Open Hearth Furnace and Soaking 


vides complete and easy interchange 
of the dimensionally identical timing 
units. Quick-make and quick-break 
contacts in the timer’s housing, made 
with terminal strips on the mounting 
base to eliminate all interwiring. 
These two spring contacts are pro- 
tected by a male stilt structure on 
the back of the timing unit which 
plugs into female sockets on the 
mounting base. This feature not 
only facilitates interchanging and 
replacing but also prevents incorrect 
assembly and completely protects 
the spring contacts. 

The synchronous  (clock-type) 







Pit reversal. [t eliminates reversal puffing and 


shortens reversal period. (10 to 15 seconds 
easily accomplished). 
Shorter reversal cycle improves furnace life. 
These units have been in continuous service 


for nine years. Trouble-free maintenance. 


WRITE or phone for complete information 
on the Bloom Time-Cycle Reversal Unit. 





‘BLO OM 


units. 
A wide range of settings is offered | 
by this timer. The one-minute unit 


ENGINEERING CO., 


857 W. North Avenve sce 33, Pa. 
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A trainee taught us 
some ABC’s 





At a briefing of trainees one of the boys 
asked: “Can I buy U. S. Savings Bonds 


through the Company and have my de- 


ductions made automatically?” Frankly 
we had assumed that all of our employees 
knew all about the Payroll Savings Plan. 


As a matter of fact, we've had the Plan 
in operation here for years. We decided 
to make sure that everyone on our pay- 


roll got full information, right away. 


Our State Savings Bond Director saw 
to it that we got a full stock of promo- 
tional material to stimulate interest in 
U.S. Savings Bonds. After that he helped 
us to conduct a personal canvass and give 
everyone an application blank. 


What happened next was surprising. 
Our employee participation jumped to a 
really substantial percentage. When our 
people had all the facts they were glad 
to gain the security that U. S. Savings 


Bonds offer them. 


Today there are more Payroll savers 
than ever before in peacetime. Your State 
Director will be happy to help you install 
a Payroll Savings Plan or build enroll- 
ment in one already existing. Look him 
up in the phone book or write: Savings 
Bonds Division, U. S. Treasury Dept., 
Washington, D. C, 





| | IRON AND STEEL ENGINEER 
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THE U.S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS, FOR THEIR PATRIOTIC DONATION, THE ADVERTISING COUNCIL AND THE DONOR ABOVE. 
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# 
motor operates on 110 volts, 60 
cycles. For 220-, 440-, or 550-volt, 
60-cycle service, a control trans- 
former and terminal block is added. 
In all instances the interchange- 
ability feature applies. 


POWER RECLOSER 


A A new 560-ampere power re- 
closer (560-PR) for small and 
medium size suburban substations 


having twice the interrupting ca- 
pacity of the 400-ampere power re- 


closer (400-PR) is now available 
from the Westinghouse Electric 
Corp. 


The 560-PR has an interrupting 
capacity of 8000 amperes at 14.4 kv 
and 12,000 amperes at 4.8 kv. 
The minimum interrupting time is 
2'/, to 3 eyeles. The basic mounting 
dimensions, tank bushings, operat- 
ing and relaying mechanism, and 
accessories of the 560-PR are the 
same as the 400-PR. 

The unit contains many advan- 
standard breake1 
denser-type bushings with a choice 
of eyebolt or four-bolt tongue-type 
(2) a multiflow ‘“De-ion”’ 
220-volt 


tages: (1) con- 


terminals; 


grid; (3) motor closing 





(4) an adjusting air 
dashpot; (5) two 600/5. or 
600/5 and 1200/5 standard 
bushing-type current transformers; 
(6) 2'/, to 3 cycles opening time to 
prevent conductor damage. 

On the 560-PR, either side may be 
used for “‘line or load.’’ The power 
recloser contains a short circuit 
ground relay that is adjustable 
down to a sensitivity of 40 amperes. 
When necessary, a ground trip sensi- 
tivity of 20 amperes can be supplied. 


mechanism; 
one 


one 





SALI Insulating 
Bushings 


For Electrical Conduit 


and Boxes 





Certainly they cost more ! 


Why settle for less? The steel mills for twenty-five years have 
depended on them to safeguard their production life-lines where 


wires emerge from conduit. 


(ony 
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14300 LORAIN AVENUE 


THE Adalet MANUFACTURING COMPANY 





(any) 


OHIO 


® CLEVELAND 11, 








For dependable flow control and 
wedge-tight shut-off of air, gases, 
steam and any liquids or semi- 
solids at pressure differential to 
150 psi— 


For use in power generating, cool- 
ing, refrigerating, dust collecting, 
compressing, processing, refining, 
gas transmission, combustion con- 
trol, waste disposal and water 
works — 

For easy, space-saving installation 
at lower cost. 


They're built for 


HEAVY DUTY 





e Slim-trim — compact. 

e Smallest face-to-face dimen- 
sion; require but one set of 
flange bolts. 

e Lightweight but rugged. 

e Made of any metal or rubber- 
lined. 

e Use any manual or automatic 
operators. 

e Standard sizes—4" to 36”; 
special smaller and larger 
sizes. 


Bulletin 580 tells how they meet 
your needs. 


w.S. ROCKWELL COMPANY 


2428 ELIOT STREET 
FAIRFIELD, CONN. 
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\ remote control box, substation 


Irames, meters, sampling valve, 
extra bushing current transformers, 
oil level dip stick or visible oil level 
Accessories are 


gage, and other 


available for the power recloser. 


MULTI-SERVICE GREASE 


A Socony Mobil Co., Ine., has an- 
nounced a new multi-service grease 
which combines the advantages of 
many different greases into one 
product. 

The new product, Mobilplex EP 
ean be used in many different ma- 
chines in place of a variety of special- 


purpose greases. Fewer lubricants 
mean simpler handling, storing and 
dispensing, reduced inventories, less 
chance of error in application, sim- 
pler lubrication charts and greater 
ease in training new = lubrication 
personnel. 

In the past two years, more than 
100,000 Ib of this product have 
been tested in industrial plants 
and proved successful under wet, 
dry, hot, high-speed and 
extreme pressure conditions, with 
both plain and anti-friction bear- 
ings--even under conditions where 


cold, 


foreign contaminants may be en- 
countered. 





In SHEET LEVELING 
it’s ENTERPRISE 


that counts 


For the metal stamping industry, ENTERPRISE Roll-Type Sheet 
Levellers handle sheet and plate up to 34‘‘—level accurately, 
and also remove scale. 





Bronze work roll bearings, anti- 


friction back-up roll bearings, 
hardened alloy steel rolls and 
gears, powerful brushing rolls 
and automatic sheet spray, cir- 
culating lubricating system— 
plus 80 years of engineering 
design experience—guarantee 
the long life and dependable 


performance of these machines. 


WRITE FOR BULLETIN #402 


« 
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ENTERPRISE Sheet Leveller 


with seventeen 2-in. diam- 
eter, 36-in. wide, backed-up 
work rolls. 





Helical Pinion Box for 
ENTERPRISE 17-roll Sheet 
Leveller. 


THE ENTERPRISE COMPANY 


Columbiana, Ohio ¢ 


“Since 1878” 





Light tan in color, the new prod- 
uct is a calcium-EP-complex grease 
which withstands extreme pressures, 
has long service life, is water-resist- 


ant and at the same time maintains 
chemical stability despite tempera- 
tures from minus 15 to plus 300 F. 
It also protects against rust and 
corrosion, is compatible with other 
types of greases, lasts longer and 
lubricates better than conventional 
products. 


DRUM SWITCH 


A A new drum switch for starting, 
stopping and reversing small a-c 
and d-c motors has been announced 
by the Allen-Bradley Co. The 
Bulletin 350 switch is furnished in 
surface mounted NEMA Type 1 
enclosures, or with an oiltight cover 
plate for cavity mounting in a 
machine base. 

The switch has a newiy designed, 
wrap-around cover which completely 
exposes the switch mechanism for 
easy wiring. In addition, terminal 
screws are accessible from the front 
instead of from the side. The edge 
of the enclosure base is raised so that 











the wrap-around cover can be 
slipped off or on directly from the 
front, when the unit is mounted on 
Thus, 
needed for base mounting. 

Changeover to momentary or 
maintained contacts is simple. With 
the cover removed, the locking screw 
on the operation selector plate is 
loosened, and the plate is moved 
to right or left. The locking screw 
is then retightened. 


its base. spacers are not 


(Please turn to page 208) 
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AN TRON and STEEL ENGINEER SERVICE TO THE STEEL MILL OPERATORS 





WHERE TO BUY 


BIRMINGHAM DISTRICT 


OHIO (Continued) 








DIXIE ENGINEERING COMPANY 


“Manufacturer’s Agents” 


812-813 Protective Life Building 
BIRMINGHAM 3, ALABAMA 


Sabel E. Baum Telephone 4-0417 











CHICAGO DISTRICT 





PAUL W. WENDT & SONS 


Manhattan Building 
CHICAGO 5, ILLINOIS 
District Representatives for 


A. W. CADMAN MFG. CO. 
HUNTER SAW & MACHINE CO. 
GRAFO COLLOIDS CORP. 








EHRET AND KINSEY 
Board of Trade Bidg., 141 West Jackson Blvd. 
Chicago 4, Illinois Wabash 2-0449 
Representing 
THE CLEVELAND WORM AND GEAR CO. 
“Cleveland” Worm Gearing and Worm 
Gear Speed Reducers—30 Years 
THE FARVAL CORPORATION 
"Farval” Centralized Lube Systems—30 
Years 
LUBRICATION PRODUCTS COMPANY 
“Strapax” Journal Box Lubricator—24 Years 
AMERIGEAR-ZURN, INC. 
“Amerigear” Flexible Couplings—9 Years 
WALDES KOHINOOR, INCORPORATED 
“Truarc” Retaining Rings—11 Years 
AMERIGEAR-BLISS SPINDLE COUPLING 
DIVISION, E. W. BLISS CO. 
Spindle Couplings 
3904 West Vliet St. 
Milwaukee 8, Wisc. 


Phone: 
Division 2-7844 











OHIO DISTRICT 











Phe UMLVERT Ge. 


Producers of Calwert Bus 


@ BARE BUS FABRICATION 
@ CABLE LEADS, 
Air and liquid cooled 
@ JUNCTION BOXES, 
600 to 23,000 volts 
@ HIGH AMPERE TERMINALS 
ED. 3-1944 
19851 Ingersoll Dr., Rocky River 16, O. 




















CONTRACTORS FOR INDUSTRY, INC. 
TURNKEY CONSTRUCTION SERVICE 


STEEL MILLS—INDUSTRIAL PLANTS 


PRIME CONTRACTORS—ERECTORS 


FABRICATORS 
247 S. Bridge St. Struthers, Ohio 
P. O. Box 111 

PLaza 5-3009 





PITTSBURGH (Continued) 


ROLLING MILLS 
and EQUIPMENT 


FRANK B. FOSTER, INC 


2. PA 


R" Pittsburgh 











The C. W. THOMSON COMPANY 


“Wired Communication Specialists”’ 
e Loudspeaking Communication & Paging 
* Battery Operated Portable Equipment 


1718 Tytus Avenue Middletown, Ohio 





METALLIC RECUPERATORS 
(Air Preheaters) 
For application to soaking pits, heating, and 
other types of metallurgical furnaces. 
HAZEN ENGINEERING CO. 
184 Sandy Creek Road (Penn Township) 
P. O. Box 10597 PITTSBURGH 35, Pa. 
CHurchill 2-1750 


PEGUIPMENT FOR SAL 














PITTSBURGH DISTRICT 





AUBURN AND ASSOCIATES, INC. 
ENGINEERS 


COMPLETE 
ENGINEERING . DESIGN . LAYOUT 
FOR 
STEEL MILLS AND HEAVY INDUSTRY 
923 Penn Ave., Pgh. 22, Pa. 
Telephone COurt 1-5014 











ATTERSON 
MERSON 
OMSTOCK, Inc. 









“> 
SBuRGH: 





STEEL MILLS—INDUSTRIALS 
UTILITIES 


313 EAST CARSON ST. ZONE 19 














W. G. KERR CO., INC. 

1005 Liberty Ave. PITTSBURGH, PA. 
Phone: ATlantic 1-4254 
Representing: 

FOOTE BROS.—Gears and Speed Reducers 

REEVES—Variable Speed Drives 
THOMAS—Flexible Couplings 
WICHITA—Air Tube Disc Clutches & Brakes 
TELSMITH—Telsmith Crushers 
CULLEN-FRIESTEDT—Sheet Lifters—Welding 
Positioners—Track Cranes 








RITTER ENGINEERING CO. 


Engineers « Distributors e Contractors 


Phone: 
FAIRFAX 1-8538 


1409 SEDGWICK ST. 
PITTSBURGH 33, PA. 
TRABON—Centralized Lubricating Systems 
METERFLO—Circulating Oil Systems 


PARKER—Hydreulic & Fluid System 
Components 


"Specialists in Lubrication and Hydraulics” 








CONSULTING ENGINEERS 








W. VANCE MIDDOUGH & ASSOCIATES 
Consulting Electric Engineers 
Engineering @ Design @ Layout 
Heavy Industrial Power & Light 
Frederick Building Cleveland 15, Ohio 
Prospect 1-2060 








ROSS E. BEYNON 
Consultant 
ROLLING LAYOUT AND ROLL DESIGN 
7658 Coles Avenue Chicago 49, lilinois 


Telephone SAginaw 1-3466 








HOUSER AND CARAFAS ENGINEERING CO. 


Engineering for Industry 
4 Smithfield Street Pittsburgh 22, Pa. 


Phone: GRant 1-9929 














THE ENGINEERING MART 


Consulting Engineers (Continued) 





MARTIN J. CONWAY 
Consulting Fuel Engineer 
111 South Duke Street Millersville, Pa. 
Tel. 6153 
Steel Industry Representative for 
CHEMICAL CONSTRUCTION CORPORATION 
P-A- VENTURI SCRUBBER 


Cleaning Blast Furnace, Converter, Open Hearth 
and Scarfing Gases. Bulletins Available. 








ENGINEERING SERVICES 


? 


ELECTRICAL—MECHANICAL 
FOUNDATIONS 
STRUCTURAL—PIPING 


STEEL MILL AND INDUSTRIAL PLANT 
DESIGN 


247 S. Bridge St. Struthers, Ohio 


P. O. Box 111 
PLaza 5-3009 








MACCABEE & ASSOCIATES 
Consultants & Design Engineers 
For The Steel Industry 


173 W. Madison St. 
CHICAGO 2, ILLINOIS 


BEN MACCABEE 
S. L. JAMESON 








Charles P. Hammond 
Consultant 
Rolling operations and Production problems. 
Carbon, Alloys and Nonferrous metals. 


Ridge Rd. Ext. Baden, Pa. 
Union 9-9004 











POSITIONS VACANT 








MECHANICAL ENGINEER 


CONSULTING ENGINEERS located in 
New York City 


mechanical engineer with 


seeking graduate 
10 plus 
years integrated steel mill experience. 
Some travel required. Submit resume | 
salary requirements, etc. All replies 
kept confidential. Box 601, Iron and 
Steel Engineer, 1010 Empire Building, 
Pittsburgh 22, Pa. 








METALLURGICAL ENGINEER 


CONSULTING ENGINEERS located in 
New York City 


engineer with 


seeking graduate 
10 plus 


years integrated steel mill operating 


metallurgical 


experience. Some travel required. 


Submit 
etc. All kept 


Box 602, Iron and Steel Engineer, 
1010 Empire Building, Pittsburgh 22, 
Pa. 


resume, salary requirements, 


replies confidential. 
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“3 MODERN 
MILL OPERATORS’ PULPITS 
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JAMES CAMPBELL SMITH, INC. 
WILLOUGHBY. OHIO 





Equipment News 


(Continued from page 206) 


The switch mechanism is mounted 
separately from the enclosure, so 
that external forces that may distort 
the enclosure cannot cause binding 
in the switch. In addition, the in- 
dependently mounted switch 
be removed from the enclosure to 
provide fishing or 
pulling wires. Two conduit openings 
are provided in the base. The rotor 
on the switch is molded in one piece. 
Sections cannot get out of position, 
and the movable contact terminal 
block serves as a shield, preventing 
wires from coming in contact with 


ean 


clearance for 


moving parts. 

The new oiltight cover used for 
cavity mounting is provided with a 
rubber flange gasket and O-ring 
seals on the shaft to effectively ex- 
clude oil and coolants. 

The drum switch is available for 
1's hp, 110 v; 2 hp, 220 v, single 
phase motors; 2 hp, 110-220-550 v, 
polyphase motors; and 14 hp, 115 
230 v, direct current motors. 


SWITCHGEAR 
A A 


door 


new line of indoor and out- 
1.16-kv horizontal drawout 
metal-clad switchgear (Type D) 
designed for greater ease in installa- 
tion, maintenance and operation has 
been announced by Allis-Chalmers 
Manufacturing Co. 

A feature of the line is a 
“Ruptair”’ power circuit 
(Type MA) with improved inter- 
rupting characteristics to meet such 


new 
breaker 


needs as a 2-cycle operation. 

The switchgear is only 72 in. 
high, has eye-level instrumentation 
and shoulder height accessibility 
of auxiliary equipment. 

Current transformers are mounted 
in the new switchgear in a separately 
grounded metal barrier 
from the breaker compartment. This 
arrangement eliminates the need for 
disturbing any insulated buswork to 
change current transformers or for 
deenergizing the main bus to change 


accessible 


current transformers. 


The high quality core steel spirally 
wound toriodal or window type cur- 
rent transformers have compensated 
fully distributed secondary winding 
for metering accuracy. Because of 
their position in front of the auto- 
matic shutters, these transformers 
can be tested with maximum oper- 
ator safety. The completely in- 
sulated primary breaker bushing 
also serves as the primary bar. 

The ‘“‘tilt-out’ potential trans- 
former or control power transformer 
can be mounted in the top rear of the 
standard 72-in. high breaker unit or 
auxiliary compartment. Cast epoxy 
resin is used as insulation between 
the primary and secondary windings 
of the molded potential transformers 
to provide corona control with less 
space between coils than with con- 
ventional dry or compound filled 
tvpe units. 

The switchgear’s standard car- 
riage will mount up to three po- 
tential transformers or a control 
transformer up to 15 kva. Trunion 
mounted, the carriage rotates 180 de- 
grees from the connected to the dis- 
connected position. During the one- 
halfrevolution disconnecting motion, 
the transformer primary windings 
and both ends of the transformer 
mounted current limiting fuses are 
automatically grounded to provide 
maximum operator — protection. 
When the carriage is in the dis- 
connect position, the fuses protrude 
past the rear switchgear wall mak- 
ing it unnecessary to reach inside the 
compartment for fuse removal and 
replacement. 

The secondary control wiring be- 
tween units can be inspected by 
merely removing a top plate which 
exposes the trough wiring. Routine 
inspection and maintenance can be 
accomplished by physically follow- 
ing a wire from one unit to another, 
thereby eliminating the need for 
“unbundling’’ control wiring. 

The breaker has an opening speed 
of 15 fps during arcing. All devices 
that comprise its operating control 
circuit are on the breaker itself for 
ease in testing. Each stage of the 
breaker mounted switch unit is 
individually adjusted so that no 
tools are needed to disassemble. 

Dual cylinder puffers connected 
to a common header supply air to 
the arcing zone in the opening cycle 
to help move the are into the 
breaker’s interrupting device during 
low current interrupting. 


Iron and Steel Engineer, June, 1958 


INDEX TO 


JUNE, 


A 
Adalet Manufacturing Co., The 
Aetna-Standard Engineering Co. 
Air Products, Inc.. 
Allen-Bradley Co. 
Alliance Machine Co.. 
Allis-Chalmers Manufacturing Co. 
Aluminum Co. of America 
American Air Filter Co. 
Appleton Electric Co. 
Atlas Car & Mfg. Co. 
Automatic Transportation Co. 

B 


Babcock & Wilcox Co., The 
Bailey Meter Co. 
Bearings, Inc... . 
Bendix Aviation Corp. 
Berry Bearing Co. 
Bethlehem Steel Co. 
Birdsboro Steel Foundry and Machine Co. 
Blaw-Knox Co. 
Foundry and Mill Machinery Div. 
Bliss Co., E. W. 
Bloom Engineering Co., Inc.. 
Browning and Co., Inc., Victor R. 
Buffalo Forge Co. 
Bussmann Manufacturing Div., 
McGraw-Edison Co. ‘s 


Chandeysson Electric Co. 
Chemical Construction Corp. 
Clark Controller Co. 
Cleveland Crane and Engineering Co. 
Cleveland Worm and Gear Co., The 
Columbus McKinnon Chain Corp. 
Cone-Drive Gears Div., 

Michigan Tool Co. 
Crouse-Hinds Co. 
Cunningham Co., M. E. 
Cutler-Hammer, Inc. 


DeLaval Steam Turbine Co. 
DeZurik Corp. 

Diamond Power Specialty Corp. 
Dodge Manufacturing Corp. 


Dowell, Inc. 
Drever Co. 
Duraloy Co., The 
E 
Electric Controller and Manufacturing Co., 


Square D Co. 
Electric Furnace Co., The 
Electro-Alloys Div., 

American Brake Shoe Co. 
Elliott Co... 
Enterprise Co., The 
Euclid Electric & Mfg. Co., The 
Exide Industrial Div., 

Electric Storage Battery Co. 

F 


Feller Engineering Co. 
Femco, Inc. 
G 
General Steel Castings Corp., 
National Roll and Foundry Div. 
Great Lakes Carbon Corp. 
Guyan Machinery Co. 


Harbison-Walker Refractories Co. 
Harnischfeger Corp. 
Hill Acme Co., 
Cleveland Knife Div. 
Hyde Park Foundry and Machine Co. 
I 


Iron and Steel Exposition 
1-T-E Circuit Breaker Co., 
Switchgear Div. 

J 
Johns-Manville Corp. 

K 
Koppers Co., Inc. 
L 


Larco, Inc. 
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NATIONAL ‘Improvement’ Saved 
This Motor from the Scrap Heap 


3. rewinding of the armatures 
4. design and construction of more rugged 
brush holders and brush rigging. 


The motor shown above is one of three which pow- 
ered bridge cranes on an ore unloading dock. After 
years of operation it was obvious that these motors 
had reached the point where complete rebuilding 
would be required to insure continued service. 


The motor manufacturer considered the design 
obsolete and replacement parts were not available. 
But to replace the motors would have been extreme- 
ly expensive. Not only would new motors have been 
required, but the existing crane structure would have 
had to be modified to accommodate them. 


National undertook not merely to repair the 
motors but to redesign and modernize them. Work 
done included: 

1. design and manufacture of new commu- 

tators 

2. design and winding of new heavy duty 

fields 


As a result of National “repair and improve- 
ment”, the motors were made more efficient in their 
performance and less costly to operate and maintain. 
The peak current demand of the redesigned units 
is on the order of 6000 amperes as compared to 
8000 ampere peaks before rebuilding. And prac- 
tically all of the parts now required for maintenance 
are standard stock items. 


This case is typical of National repair service. 
Improvement, not merely repair, is always the ob- 
jective. For details on how National redesign in- 
genuity can help you solve your tough electrical 
maintenance problems, just call your nearby Na- 
tional field engineer or drop us a line. 


NATIONAL ELECTRIC (OIL (COMPANY 


16, OHIO, U.S. A. 
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ELECTRICAL COILS AND INSULATION — 
ROTATING ELECTRICAL MACHINES 


COLUMBUS 


ELECTRICAL ENGINEERS: MAKERS OF 
REDESIGNING AND REPAIRING OF 
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How do you protect 
gears 

against shock 
loads? 


rhe great pressures suddenly generated under shock 

loads can cause serious damage to costly gears unless 

adequate measures have been taken to prevent it. This 

is why the choice of the proper lubricant is so important 
and why so many steel mills use Texaco Meropa. 


Special polar additives in Texaco Meropa Lubricant 
adhere to metal surfaces with an extremely powerful 
bond. Even under tremendous shock pressures, a protec- 
tive film of Meropa remains between gear teeth, effec- 
tively guarding the metal against scoring, spalling, 
ridging or scuffing. 


In addition to its ability to withstand extreme pres- 
sures, Texaco Meropa can perform its job even under 
severe heat and moisture conditions. It’s non-corrosive, 
and stable in use, storage or centrifuging. These are some 


of the reasons why Texaco Meropa keeps gears running 


longer . . . and maintenance costs low. 

Ask your Texaco Lubrication Engineer for the full 
story on Meropa, and the rest of Texaco’s full line of 
lubricants. Just call the nearest of the more than 2,000 


Texaco Distributing Plants in the 48 States. Or write: 


The Texas Company, 135 East 42nd Street, New York 
17, New York. 


IN ALL 
48 STATES 





LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 


(PARTS, 


INVENTORY, PRODUCTION, DOWNTIME, MAINTENANCE) 
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